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ABSTRACT 
Cameron Scott Phillips: Evaluation of the Modified Early Warning Score (MEWS) Screening 
Tool for Physiological Signs of Sepsis and the Burden on Emergency Department Registered 
Nursing Staff 
(Under the direction of Jean Davison) 
 
	 Sepsis is the leading cause of death in hospitals worldwide and one of the most expensive 
reasons for hospitalization in the US. The CDC reported that sepsis begins outside of the hospital 
in approximately 80% of cases, and most septic patients first seek treatment at the emergency 
department (ED) where prompt recognition could decrease mortality.  
  Screening tools used on inpatient hospital units utilize vital signs and laboratory data, 
however use is limited in the ED. To promote rapid, cost-effective screening for sepsis, the 
Modified Early Warning Score (MEWS) was implemented to screen adults for abnormal 
temperature, heart rate, blood pressure, respiratory rate, subjective decreased urine output and 
altered mental status. There is a lack of research evaluating the ability of the MEWS or any other 
tool to screen for physiological signs of sepsis in the ED. 
  A retrospective chart review evaluated the accuracy and reliability of the MEWS screen. 
Two hundred cases were collected; 100 identified as having a positive MEWS and documented 
suspicion of infection, and 100 identified as having a negative MEWS and no suspicion of 
infection. A true positive case definition of having an ICD-10 inpatient discharge diagnosis of 
sepsis was set prior. The data was evaluated using a 2x2 table for sensitivity, specificity and 
predictive value. A survey was sent to 125 ED nurses to assess perceptions of the MEWS. 
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Quantitative analysis was performed to estimate the number of manual MEWS’s done over a 
twelve-hour shift.  
 Results showed 53 true-positive cases, 47 false-positive cases, 6 false-negative cases and 
94 true-negative cases. The MEWS tool showed 89.83% sensitivity and 66.67% specificity at 
identifying physiological signs of sepsis. It showed a positive-predicative-value of 53% and a 
negative-predictive-value of 94%. False-positive cases were predominately associated with 
respiratory, skin and urinary infections. ED nurses supported the MEWS, but consensus was 
mixed on who should be screened and how often.  
 A positive MEWS with clinical suspicion for infection expedites throughput for patients 
with sepsis, leading to faster evaluation, decreased time to confirmed diagnosis, and timely 
implementation of lifesaving treatment to improve patient outcomes despite its direct burden on 
nursing staff. 	
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CHAPTER 1: SIGNIFICANCE AND BACKGROUND 
Introduction:  
 Much attention has recently been focused on sepsis and the disease process, as it is 
considered a medical emergency by the Centers for Disease Control and Prevention (CDC). 
Sepsis is the leading cause of death in hospitals worldwide, and is the most expensive reason for 
hospitalization in the US, costing 20 billion dollars in 2011  (Doerfler et al., 2015; Elixhauser, 
Friedman, & Stranges, 2011; Skrupky, Kerby, & Hotchkiss, 2011). On February 23, 2016 a task 
force comprised of the Society of Critical Care Medicine and the European Society of Intensive 
Care Medicine released the most recent definition for sepsis since 2001. They recommend that 
sepsis now be defined as “a life-threatening organ dysfunction caused by a deregulated 
physiological host response to an infection” (Singer et al., pg. 3, 2016). The previous accepted 
definition of sepsis created in 2001, defined sepsis as a “life-threatening systemic inflammatory 
response syndrome (SIRS) to an infection that can lead to serious illness or death” (Angus & van 
der Poll, pg. 1, 2013). See APPENDIX 1 for definitions of sepsis and related terms.   
 The impact of sepsis was under-published for almost two decades but in 2016 has 
reemerged in the national spotlight as the Centers for Medicare and Medicaid Services (CMS) 
has begun reimbursing hospitals in 2016, based on improvements made in identifying and 
treating septic patients (Dellinger et al, 2013; Morath, 2015). The majority of patients with sepsis 
present first to the emergency department (ED) where early identification of sepsis and prompt 
treatment can significantly improve patient outcomes and reduce mortality (Kumar et al., 2006; 
MacRedmond et al., 2010). New statistics from the CDC released in August 2016, have shown 
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that 80 percent of sepsis begins outside of hospitals and seven out of ten patients with sepsis had 
recently used health care services or had frequent medical care for chronic conditions.  
 Sepsis may be under diagnosed or misdiagnosed. According to the CDC in a recently 
published Vital Signs report in 2016, four types of infections are most often associated with 
sepsis in adult patients:  
• lung infection – 35 percent were found to have had a lung infection resulting most often 
from pneumonia 
• urinary tract infection about 25 percent of the time 
• skin infection such as cellulitis was present 11 percent of the time  
• gut infections were present about 11 percent 
Being knowledgeable about common sites of infections that leads to sepsis can help facilitate 
faster identification, diagnosis and treatment for patients with sepsis according to the CDC 
(CDC, 2016).  
 The International Guidelines for the Management of Severe Sepsis and Septic Shock, 
along with evidenced based research from the CDC, show that early identification of 
physiological signs of sepsis in the form of physiological or SIRS criteria is the most important 
element in improving outcomes for septic patients (Corfield et al., 2014; Dellinger et al., 2013; 
Keep et al., 2016; Kumar et al., 2006). The American College of Chest Physicians (ACCP) and 
the Society of Critical Care Medicine (SCCM) created the definition of SIRS in 1992. SIRS in 
adults is defined as the presence of two or more of the following criteria: temperature >38 or < 
36 degrees C; adult heart rate > 90 beats per minute; adult respiratory rate > 20 per minute; 
arterial carbon dioxide tension < 32 mm Hg; abnormal white blood cell count >12,000/µL or < 
4,000/µL or >10% immature bands forms (Burdette, Parilo, Kaplan & Bailey, 2010; Singer et al, 
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2016) [APPENDIX 2]. SIRS criteria are non-specific and can result from trauma, illness, 
ischemia and inflammation but are also seen as a result of systemic infection (Burdette, Parilo, 
Kaplan & Bailey, 2010). Due to SIRS non-specificity to sepsis, new recommendations published 
in February 2016 recommend screening not rely solely on SIRS criteria but on adult 
physiological signs of sepsis including: heart rate > 90 beats per minute, respiratory rate > 20 per 
minute, temperature >38 or < 36 degrees C, and white blood cell count >12,000/µL or < 
4,000/µL or >10% immature bands forms (Iskander et al., 2013; Singer et al, 2016) [APPENDIX 
3]. SIRS criteria differ from physiological signs of sepsis with the variables of adult systolic 
blood pressure, decreased urine output and lactate levels.  This new screening recommendation 
was based on the non-specificity and “unhelpfulness” of SIRS criteria (Singer et al, 2016). 
Despite evidence based knowledge and guideline recommendations, screening for physiological 
signs of sepsis remains underutilized in US hospitals, thus the mortality rate due to sepsis is far 
greater than it should be (McClelland & Moxon, 2014). 
Problem Statement:  
 Presently, there is a lack of accurate and cost effective evidence-based tools to screen for 
early physiological signs of sepsis in the ED that are efficient and cost effective. The 
International Guidelines for the Management of Severe Sepsis and Septic Shock stress the 
importance of early identification of sepsis as a key component in reducing mortality (Dellinger 
et al., 2013). However, the guideline does not recommend a particular standardized screening 
tool to detect physiological signs of sepsis, but only recommends screening for physiological 
SIRS criteria along with laboratory data and the evidence of suspected infection (Dellinger et al., 
2013; Schell-Chaple & Lee, 2014). Tools such as the Modified Early Warning Score (MEWS), 
Early Warning Score (EWS), National Early Warning Score (NEWS) and Targeted Real-time 
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Early Warning Score (TREWScore) have been shown to be effective in identifying declining 
patient conditions. These tools use a variation of heart rate, respiratory rate, temperature, blood 
pressure, urine output, venous lactate levels and white blood cell counts including bands to 
calculate a patients warning score for deterioration (Alam et al., 2015; Corfield et al., 2014; 
Gardner-Thorpe, Love, Wrightson, Walsh, & Keeling, 2006; Henry, Hager, Pronovost, & Saria, 
2015; Keep et al., 2016). These warning scores have only been effective at detecting general 
deterioration in patient’s medical condition, but are not specific for identifying deterioration 
secondary to sepsis. The most recent guideline, published in February of 2016, recommends use 
of a Quick Sequential Organ Failure Assessment (QSOFA) tool to predict adult septic patient’s 
outcomes and risk of mortality secondary to sepsis based on: altered mental status, systolic blood 
pressure <100 and respiratory rate >22. The guideline does not provide recommendation for its 
use as a screening tool to identify early physiological signs of sepsis (Singer et al., 2016). To 
date, little research has been done using these tools to screen for physiological signs of sepsis. 
Therefore, data are lacking to support a standardized screening tool that accurately identifies 
early physiological signs of sepsis.  
 Like many health care organizations, High Point Regional UNC Health Care identified 
that there was a problem with accurately and consistently identifying adult septic patients in the 
ED. Despite a lack of strong evidence based data supporting a particular screening tool to 
identify physiological signs of sepsis, High Point Regional and the UNC Health Care System 
adopted the MEWS on September 18th 2015, for use in screening all ED patients eighteen years 
or older.  
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Project Purpose: 
 The purpose of the DNP project was to evaluate the recently implemented Modified 
Early Warning Score (MEWS) in the ED at High Point Regional UNC Health Care to evaluate 
its accuracy at identifying early physiological signs of sepsis using normal adult physiological 
ranges for the variables of heart rate, temperature, respiratory rate, systolic blood pressure, 
presence of reported urine output in 24 hours and alertness. A secondary purpose is to determine 
the burden on RNs working in the ED using the sepsis-screening tool to assess all adult patients 
presenting to the ED and every two hours when vital signs are rechecked.             
Clinical Question: 
 Does implementation of the Modified Early Warning Score (MEWS) in the ED 
accurately identify early physiological signs of sepsis by scoring adult patients, eighteen years or 
older, based on their systolic blood pressure, heart rate, respiratory rate, temperature, urine 
output and alertness? Secondly, what is the burden placed on RNs to complete the MEWS screen 
on all patient eighteen years or older when they arrive to the ED and every two hours?  
Project Description:  
 This DNP project was an evaluation of a recently implemented quality improvement 
project in the Emergency Department at High Point Regional UNC Health Care in High Point, 
North Carolina. The DNP project consisted of two parts:  
 Part 1- MEWS Accuracy Evaluation- A retrospective chart review was done on   
 adult patients that presented to the High Point Regional ED from January 1st,   
 2016 to April 16th, 2016 for evaluation of the recently implemented    
 MEWS screening tool to determine its accuracy at identifying early    
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 physiological signs of sepsis in the ED. See APPENDIX 5 for criteria measured by  
  the MEWS screening tool.  
 Part 2- MEWS Screening- Burden Evaluation- Evaluation of the burden placed on  
 RNs working at High Point Regional UNC Health Care ED from September 18th,   
 2015 through May 31st, 2016; who utilized the MEWS tool in the Wellsoft program used 
 as an electronic Medical Record (EMR) to screen all adult ED patients age eighteen years 
 or older on initial triage and every two hours while they were in the ED.     
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CHAPTER 2: THEORETICAL FRAMEWORK
Theoretical Framework:  
 The theoretical frameworks that were used to guide the implementation of the quality 
improvement project were the Quality Implementation Framework and the Diffusion of 
Innovation Theory.  
 The Quality Implementation Framework comes from the discipline of Implementation 
Science and was used to guide the implementation of the MEWS screening tool for sepsis in the 
ED. Implementation Science is the study of methods to promote the integration of evidenced 
based data into practice (Saint, 2010). The discipline uses the Quality Implementation 
Framework to provide a conceptual overview of the most critical steps in the implementation of 
a quality improvement project (Meyers, Durlak, & Wandersman, 2012). The framework guided 
the implementation and evaluation of the MEWS screening tool in a systematic way, and 
provided coordinated steps to follow in the successful implementation of the tool in the ED 
(Meyers et al., 2012). The Quality Implementation Framework is comprised of four phases, 
which outline the critical steps in the implementation process of a quality improvement project. 
Phase one focused on considerations regarding the ED where the sepsis-screening tool was 
implemented. In phase one of the MEWS screening tool implementation, self-assessment and 
site appraisal were done to ensure successful implementation at High Point Regional UNC 
Health Care was achievable (Meyers et al., 2012). Phase two dealt with developing an 
implementation plan for the MEWS screening tool. Phase two was successfully achieved through 
several interdisciplinary meetings in which an implementation plan was formulated. Phase three 
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specifically focused on the implementation of the MEWS screen and initial evaluation of the 
project (Meyers et al., 2012). The last phase of the Quality Implementation Framework evaluated 
the overall implementation process of the MEWS screening tool and drew from the experiences 
and lessons learned to identify where improvements can be made (Meyers et al., 2012). Phase 
three and four of the Quality Implementation Framework were assessed through completing the 
DNP Project to evaluate the overall implementation of the MEWS screening tool, determine its 
accuracy at identify early physiological signs of sepsis and assess the work burden placed on ED 
RNs as a result of MEWS screening. 
 The Quality Implementation Framework focused on the critical steps taken for the 
successful implementation of the MEWS screening tool. However, it lacked additional crucial 
steps on obtaining buy-in from the administration and ways to promote the utilization of the 
MEWS screening tool in the ED (Meyers et al., 2012). Lack of buy-in by administration would 
have been detrimental for the successful implementation of the project. Therefore, the Diffusion 
of Innovation Theory, created by Everett Rogers, was used to explain the process of getting a 
new idea or innovation accepted, and further described the difficulties surrounding its adoption 
(Rogers, 1962). As the MEWS screening tool for sepsis was a new innovation in the ED, the 
Diffusion of Innovation Theory was used to further build on the Quality Implementation 
Framework and provide guidance to gain buy-in. It also offered direction to facilitate the MEWS 
screening tools routine use by ED RNs in daily practice.    
 The Diffusion of Innovation Theory has three areas of focus, the first being identification 
of five adopter categories. Rogers theorized that by identifying individuals who would either 
adopt or resist the innovation, the initiator could more effectively implement it (Dearing, 2009). 
Individuals can be categorized as innovators, early adopters, early majority, late majority and 
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laggards (Rogers, 1962). Before implementation of the screening tool occurred, it was important 
that key leaders at High Point Regional UNC Health Care were identified and categorized into 
the appropriate adopter category. This helped to identify those ED RNs who would initially 
promote or hinder the implementation of the MEWS screening tool. Rogers referred to 
innovators as individuals who are interested in new ideas, likes to take chances, and will adopt a 
new idea without little appeal (Rogers, 1962). He said that the early adopters and the early 
majority are generally leaders in society and are aware that a change is needed. They will 
graciously adopt the innovation, but may require more information than the innovators in the 
form of how-to manuals, information sheets and success stories (Rogers, 1962). By obtaining 
buy-in from the innovators and early adopters at High Point Regional UNC Health Care, the 
initiation of the screening tool began to diffuse in the ED with little work. The late majority is 
identified as individuals who are skeptical of change and will only adopt the innovation after the 
majority of others have done so (Rogers, 1962). Laggards are the hardest group of individuals to 
convince to adopt the innovation. Rogers says that laggards are conservatives who are bound to 
tradition and make every effort to resist change (Rogers, 1962). ED RNs were categorized based 
on their adopter category through one-on-one conversations with them. From these 
conversations, it was determined their perspective on the MEWS screening tool. Those that 
verbally supported the screening tool were labeled as innovators, early adopters and early 
majority. ED RNs who were un-opinionated were categorized as late majority and those who 
were unsupportive of the screening tool were categorized as laggards. After gaining buy-in from 
the innovators, early adopters and early majority at High Point Regional UNC Health Care, more 
time was spent focusing on providing precise education to the late majority and laggards in an 
effort to further promote the diffusion of the screening tool throughout the organization.  
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 After identifying which adopter category key leaders in the organization fell into, the 
theory was used to distinguish the stage at which the individual was at in adopting the 
innovation. These stages include awareness of the need for the innovation, decision to adopt or 
reject the innovation, using the innovation early in the process and continued use of the 
innovation (McDonald, Graham, & Grimshaw, 2004; Rogers, 1962). A key part of the 
implementation process was the continued assessment of the stage at which leaders and ED RNs 
were in their decision to adopt or reject the MEWS screening tool. To achieve organizational 
adoption and sustained use of the MEWS screening tool, leaders and ED RNs must advance 
through the stages of adoption (Rogers, 1962). By confirming leaders and ED RNs progressed 
through the adopter stages, it was assured that the end result of the DNP project resulted in 
sustained use of the MEWS screening tool in everyday clinical practice.   
  The Diffusion of Innovation Theory also addresses five main factors that influence the 
adoption of a new innovation. These factors include: relative advantage, compatibility, 
complexity, trialability and observability (McDonald, Graham, & Grimshaw, 2004; Rogers, 
1962). Relative advantage meant that the MEWS screening tool must be better than the standard 
of care (Rogers, 1962). Compatibility of the screening tool meant that the tool was consistent 
with the needs and values of the organization and individuals using it (Rogers, 1962). The 
MEWS screening tool had to be easy to understand and lack severe complexity, as this was a key 
feature that led to the MEWS screening tool’s successful implementation and diffusion in the ED 
(Rogers, 1962). The screening tool was also “trialable” meaning that it could be tested and 
produced observable results (Rogers, 1962). By ensuring the sepsis-screening tool met the 
proposed criteria for adoption according to the Diffusion of Innovation Theory, it was 
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successfully implemented, adopted and sustained in the ED at High Point Regional UNC Health 
Care.  
 Through use of the Diffusion of Innovation Theory and the Quality Implementation 
Framework, the MEWS screening tool for early signs of sepsis was successfully implemented in 
the ED at High Point Regional UNC Health Care in September of 2015. Data was then collected 
and analyzed to determine the accuracy of the MEWS screening tool at identifying early 
physiological signs of sepsis and also the tools work burden on ED RN staff.  
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CHAPTER 3: BACKGROUND ON IMPLEMENTATION OF MEWS
Background on Implementation of the MEWS:  
 The implementation of the MEWS screening tool in the ED was part of a greater quality 
improvement project facilitated through a UNC Health Care System sepsis initiative. As the 
sepsis initiative is comprised of many elements, this Doctorate in Nursing Practice (DNP) project 
focused on the evaluation of the MEWS screening tool in the ED at High Point Regional UNC 
Health Care for all adult patients presenting to the ED, and a survey of ED RNs on the burden of 
screening all adult patients for sepsis at initial triage and every two hours using the MEWS tool.  
Sepsis at UNC Health Care: 
 The UNC Health Care System is comprised of eight separate facilities dispersed 
throughout the state of North Carolina. Specifically from the UNC Health Care System, over a 
one year period from 2013 to 2014, data showed sepsis directly impacted 6,897 patients and cost 
the system approximately $126,904,800 dollars. From this same time period, sepsis related 
mortality totaled 947, accounting for 40 percent of the total deaths throughout the UNC Health 
Care System.  
Interdisciplinary Sepsis Team:  
 In April of 2015, each of the eight UNC Health Care hospitals were tasked with 
formulating interdisciplinary sepsis teams. Each sepsis team had the task of implementing 
screening recommendations based on the International Guidelines for the Management of Severe 
Sepsis and Septic Shock (Dellinger et al., 2013).  The overall goal of the sepsis initiative was to 
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implement a standardized screening tool in the ED at each facility in an effort to reduce sepsis 
related mortality.  
 At the first system wide sepsis meeting in early July 2015, the objective was to 
implement an evidence based sepsis treatment bundle in the ED at all eight UNC Health Care 
facilities. A secondary outcome of the meeting was the identified need for a screening tool in 
conjunction with the sepsis treatment bundle. As a result, each facility was tasked with 
evaluating their own ED processes and implementing an independent variation of the screening 
recommendations published in the International Guideline for the Management of Severe Sepsis 
and Septic Shock (Dellinger et al., 2013). The guideline recommended that all potentially septic 
patients be screened for physiological signs of sepsis and SIRS criteria in conjunction with 
laboratory testing and determining if infection is suspected (Dellinger et al., 2013). By design 
each facility implemented a version of these screening recommendations. The teams were also 
instructed to collect outcomes data to include: 
• Door to provider time  
•  Door to RN time 
•  Time from order of lactate level to time lactate was collected 
•  Time from initial order for two sets of blood cultures to time blood cultures were 
collected 
•  Triage to first antibiotic ordered 
•  Triage to first antibiotic administered 
•  Triage to fluid ordered for all patients who screened positive for sepsis using their 
individual implemented screening tool.  
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 The above data was collected for evaluation to ensure appropriate identification and 
treatment was initiated in a timely manner to improve septic patient’s health outcomes.   
 A second interdisciplinary sepsis meeting was held at High Point Regional September 
14th through the 17th of 2015, in which representatives from each of the eight UNC Health Care 
facilities were in attendance. The second sepsis meeting had two objectives. The first objective 
was to present outcome data on each implemented screening tool and to evaluate which tool was 
most effective and easily utilized. The second objective was to collaborate system wide and to 
decide on one common screening tool that could be implemented in the ED at all eight of the 
UNC hospitals. During this meeting, the eight UNC Health Care sepsis teams presented the 
screening tools they had implemented in their respective facilities. As instructed in the first 
meeting, each facility presented a variation of the 2012 International Guideline for the 
Management of Serve Sepsis and Shock’s recommended screening criteria, as there was no 
recommended standardized tool (Dellinger et al., 2013). During the interdisciplinary meeting, the 
sepsis teams began to notice one problem with The International Guideline for the Management 
of Serve Sepsis and Shock’s recommended screening criteria. It became apparent that facilities 
using laboratory data in their screening tool had longer times to confirmed sepsis screens and 
delayed initiation of treatment in the ED. The delay in confirmed sepsis screens and initiation of 
life saving treatment became a concern, and that led the sepsis team to question why this delay 
existed with use of the recommended screening criteria. The delay in a confirmed diagnosis of 
sepsis was related to The International Guideline for the Management of Severe Sepsis and 
Septic Shocks recommended screening criteria. The criteria was developed to monitor patients in 
the Intensive Care Unit (ICU), where lab data are readily available and the patient census is far 
less than in the ED (Singer et al., 2016). After much debate, the Sepsis Team elected not to 
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follow The International Guideline for the Management of Serve Sepsis and Shock’s 2012 
recommendations for using laboratory data to screen potentially septic patients in the ED 
(Dellinger et al., 2013).  
 There were two main rationales identified for not using laboratory data to screen patients 
in the ED. The Sepsis Team agreed that performing laboratory tests to screen all potentially 
septic patients in the ED would greatly prolong time to initiation of lifesaving treatment as the 
average time for laboratory results is over one hour in the ED at High Point Regional. Also, 
using laboratory tests to screen all potentially septic patients in the ED would be costly to the 
organization, as unwarranted lab tests may not be reimbursed. The Sepsis Team theorized that a 
screening tool without laboratory data would be the most suitable as evidence based data shows 
that the sooner sepsis is identified and treatment is initiated, the better outcomes patients have 
(Dellinger et al., 2013). Using a screening tool without laboratory data would allow potentially 
septic patients to be screened rapidly while remaining cost effective to the organization. In 
addition to a screening tool, it was decided by the team that ED RNs would be tasked with 
deciding if a positive screen correlated to a clinical suspicion for infection. If there was a positive 
screen with clinical suspicion for infection, an ED RN Adult Sepsis/Fever Protocol was 
immediately implemented. The protocol consists of intravenous saline lock insertion, cardiac 
monitor with continuous pulse oximetry recording, Tylenol 650 milligrams by mouth time one 
dose for fever greater than 100.4 degrees Fahrenheit, intravenous fluid (IV) 0.9% normal saline 
1,000 milliliter bolus time one dose, complete blood count (CBC), complete metabolic panel 
(CMP), venous lactate level, and labs drawn for blood cultures times two sites [APPENDIX 4]. 
Initiation of the protocol is intended to begin expedited evidence based treatment for potentially 
septic patients. Therefore a screening tool was needed that is quick, cost effective and accurate at 
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identifying early adult physiological signs of sepsis in order to provide objective data supporting 
the implementation of the ED RN protocol.  
 Literature shows that the rapid identification of sepsis is extremely difficult without the 
use of laboratory data due to SIRS criteria being non-specific. A screening tool using 
physiological vital signs and physical assessment could be used to expedite early identification 
of septic patients and facilitate a further sepsis work up using laboratory data (Keegan & Wira 
III, 2014). Many studies have examined the prognostic value of various scoring systems without 
laboratory data, but none have looked at the use of a scoring system for early detection and 
recognition of patients with sepsis (Keep et al., 2016).  
 One particular scoring system that does not use laboratory data is the Early Warning 
Score (EWS). The EWS was developed in 1999 in an effort to alert hospital staff of impending 
signs of generalized critical illness by monitoring changes in vital signs (Morgan & Wright, 
2007). EWSs have been used in healthcare to track changes in patient’s vital signs and trigger 
alerts when a general, non-specific deterioration in medical condition is detected (Alam et al., 
2015; Keep et al., 2016; Subbe, Kruger, Rutherford, & Gemmel, 2001). The EWS was modified 
in late 1999, in order to account for more precise vital sign ranges and the addition of urine 
output in an effort to allow the newly Modified Early Warning Score (MEWS) to be 
implemented on a surgical ward in England to facilitate earlier referral to the Intensive Care Unit 
(ICU) (Stenhouse, Coates, Tivey, Allsop & Parker, 2000) [APPENDIX 5]. Since then, the 
MEWS has effectively been used in acute surgical units to accurately identify general, non-
specific patient deterioration and alert staff that resuscitative action may be warranted (Carberry, 
2002; Gardner-Thorpe et al., 2006). The MEWS uses readily available information to score a 
patient based on adult physiological reference ranges that correlates to the severity of their 
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condition (Carberry, 2002; Gardner-Thorpe et al., 2006). See APPENDIX 5 for adult 
physiological reference ranges.  
The Modified Early Warning Score (MEWS):  
 The MEWS met all of the specifications the Sepsis Team and the UNC Health Care 
Organization required in that it used readily available adult physiological information and 
repeated utilization would be cost effective to the organization. However, evidence based 
research shows that the MEWS is successful at identifying non-specific generalized patient 
deterioration yet evidence based research lacks supporting its use to identify patient deterioration 
secondary to sepsis  (Carberry, 2002; Gardner-Thorpe et al., 2006; Moore et al., 2009; Subbe et 
al., 2001; Subbe, Davies, Williams, Rutherford, & Gemmell, 2003; Suppiah et al., 2014).  
 Through literature review the MEWS was found to be the most optimal screening tool for 
use in the High Point Regional ED in conjunction with the confirmed suspicion of infection by 
the ED RN. The ED RN confirmation of suspicion for infection was deemed important as 
various non-infectious processes such as dehydration, anxiety attack, myocardial infarction and 
chronic obstructive pulmonary disease exacerbation can cause a false positive MEWS screen. To 
confirm a suspicion for infection, the RN validates the vital signs entered into the MEWS 
screening tool and documents a positive suspicion for infection. No ED RN documentation is 
required for negative MEWS screens. The decision to implement the MEWS with the ED RN 
entering the vital signs and suspicion for infection into the ED Electronic Medical Record (EMR) 
was based on its use of readily available physiological vital signs and cost effectiveness; despite 
a lack of supporting evidence showing the MEWS’s accuracy at identifying early physiological 
signs of sepsis.  
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MEWS Implementation:   
 At this ED, beginning in September, 2015, RNs were tasked to complete a MEWS screen 
on every patient eighteen years or older who presented to the ED no matter their chief complaint. 
The ED RN triages all adult patients and completes the MEWS to screen for sepsis:  
• if a positive MEWS screen (>= 4), the RN must first verify the accuracy of the screen 
• if the MEWS is accurate, the RN then determines if there is a suspicion for infection  
• if suspicion for infection is confirmed, the RN notifies ED Charge Nurse and ED 
Physician and then initiates “RN fever/MEWS protocol” [See APPENDIX 4] 
• once a positive MEWS screen is confirmed, no further screens are performed 
If the initial MEWS screen is negative, the RN repeats the MEWS screen every two hours for the 
duration of the patients ED visit when new vital sign information is updated. 
 If the initial MEWS screen was positive, the nurse documented suspicion for infection 
and initiated the standing “RN fever/MEWS Protocol” which is designated for use on patients 
with a fever greater than 100.4F and/or a positive MEWS screen [APPENDIX 4]. The protocol 
orders include: intravenous saline lock insertion, cardiac monitor with continuous pulse oximetry 
recording, Tylenol 650 milligrams by mouth time one dose for fever greater than 100.4 degrees 
Fahrenheit, intravenous fluid (IV) 0.9% normal saline 1,000 milliliter bolus time one dose, 
complete blood count (CBC), complete metabolic panel (CMP), venous lactate level, and labs 
drawn for blood cultures times two sites.  Patients who present to the ED by private vehicle or 
come by other means of personal transportation and have a positive MEWS with RN 
documented suspicion of infection on initial triage, are given a high-acuity Emergency Severity 
Index score (ESI) of one or two and are expedited to an appropriate treatment room. ED 
providers facilitate emergent assessment of patients with an ESI score of two or greater 
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expediting assessment, identification of sepsis and initiation of further lifesaving treatments 
including additional IV fluid resuscitation and administration of IV antibiotics.   
Plan-Do-Study-Act  
 A Plan-Do-Study-Act (PDSA) approach was taken to address barriers that arose 
pertaining to utilization of the MEWS screening tool in the ED at High Point Regional. Staff was 
educated on the utilization of the MEWS screening tool through printed pamphlets and verbal 
education during each pre-shift meeting called starting lineup [APPENDIX 6]. Staff also 
received a detailed e-mail providing further education on the MEWS throughout the 
implementation process. The e-mail subjects consisted of proper utilization of the MEWS and 
education regarding chief complaints indicative of a suspicion for infection such as fever, cough, 
tachycardia, recent urinary track infection, decreased urine output, shortness of breath, 
pneumonia, vomiting, diarrhea and abdominal pain. One particular instance in which PDSA was 
used dealt with staff difficulty in seeing if a patient’s MEWS was increasing during their ED 
stay. It was important for staff to be aware of an increasing MEWS as this signified the patient’s 
medical condition was deteriorating. A plan was made to get a running total of the patients 
MEWS easily visible in the electronic medical record. The information technology department 
was contacted to carry out the change. The result was a section on the ED computer system that 
showed a list of the patients MEWS.  The change was studied and proved to be beneficial at 
helping staff monitor for increasing MEWS.    
 Since implementation of the MEWS screening tool, there had been no opportunities for 
ED RNs to provide anonymous feedback regarding the tool and its use until this DNP project.     
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CHAPTER 4: METHODOLOGY
 Design:  
 There were two parts to this DNP project design: 
 1. A retrospective review of patients’ electronic health records was conducted to evaluate 
the accuracy of the MEWS screen at identifying physiological signs of sepsis and quantify the 
number of sepsis screens completed.  
 2. The DNP student also conducted a survey of ED RNs working during this time period 
to ascertain their self- reported burden of the new screening process.  
 Outcomes data were collected retrospectively from January 1st 2016 to April 16th, 2016, 
to determine the accuracy of the MEWS screening tool. Data were also collected demonstrating 
the burden screening imposes on RN’s in the ED. The dates for data collection were selected 
based on internal and external factors. External factors included the national transition from 
International Classification of Disease (ICD) codes, edition 9 to edition 10 in October of 2015. 
Internal factors included the transition of the electronic documentation system in the ED at High 
Point Regional UNC Health from Wellsoft to EPIC that began May 25th, 2016. Therefore, 
beginning data collection on January 1st, 2016 allowed for successful transition to ICD 10 codes 
and completing data collection on April 16th, 2016 allowed for data to be collected using the 
existing electronic documentation system Wellsoft. The two outcomes examined were: 
1. MEWS Accuracy Evaluation 
 The accuracy of the MEWS screening tool at identifying physiological signs of sepsis by 
retrospective EMR audits looking at outcomes in 100 positive screenings in the ED and matched 
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to 100 negative screenings in the ED. The negative screening cases were matched within the 
same 24 hour time period, plus or minus five years in age, for patients that were admitted to the 
hospital, beginning January 1, 2016. A diagnosis of sepsis was defined by using the Hospital 
Inpatient Quality Reporting Program Measures International Classification of Diseases, 10th 
Edition, Clinical Modification System (ICD-10-CM) DRAFT Code Sets for severe sepsis and 
septic shock, (see APPENDIX 7 for specific code sets).   
2. MEWS Screening Burden  
 The burden screening imposes on RN’s in the ED by evaluating the average number of 
MEWS screens RNs completed in a 24 hour period and a qualitative, anonymous, voluntary RN 
electronic survey to determine their perceptions of utilizing the screening tool. 
Part 1- MEWS Accuracy Evaluation Measures:  
 Outcome data to determine the accuracy of the MEWS screening tool included a total of 
200 cases; 100 cases identified as having a positive MEWS greater than or equal to 4 and 
documented suspicion of infection by the ED RN and 100 cases identified as having a negative 
MEWS and no documented suspicion of infection by the ED RN. Prior to beginning data 
collection, case definitions, inclusion criteria and exclusion criteria were set for the study. A 
“case” was defined as a positive MEWS screen in the ED with an associated ED RN documented 
“suspicion for infection” in the Wellsoft EMR. All patients were admitted via the ED and 
positive cases were matched with negative MEWS cases on patients that were also admitted to 
the hospital. Criteria for matching positive cases to negative MEWS cases included: 
• Admission to the inpatient hospital setting via the ED within a 24 hour period of time of 
the identified corresponding positive case, beginning with presentation to the ED 
• Age plus or minus five years of the corresponding positive case 
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• Same gender as the corresponding positive cases  
 In summary, patients selected for inclusion as a matched case were admitted from the ED 
in the same twenty-four hour period beginning with arrival of the positive case, were the same 
gender, within five plus or minus years of age and had a negative MEWS screen without 
documented ED RN suspicion for infection. One hundred patients were selected as matched 
cases to give an accurate reflection of negative MEWS screens compared to one hundred positive 
cases.   
 The goal of Part 1 was to determine if the MEWS is an accurate and reliable screening 
tool to detect early signs of sepsis in the form of physiological criteria. The positive case 
definition was based on having a discharge diagnosis of an ICD 10 code for severe sepsis or 
septic shock [APPENDIX 7]. The 2x2 table was used to evaluate the MEWS’s accuracy and 
reliability at identifying physiological signs of sepsis in the adult population. Accuracy is the 
ability of a test to be correct on the average (Katz, Elmore, Wild & Lucan, 2014). Reliability 
relates to the ability of a test to produce the same results on repeated measures (Katz, Elmore, 
Wild & Lucan, 2014). The best tests are highly accurate and reliable and free from errors. To test 
for accuracy and reliability of a screening tool; a 2x2 table should be constructed to demonstrate 
true positive, true negative, false positive and false negative results (Katz, Elmore, Wild & 
Lucan, 2014). See table 1 for depiction of a 2x2 table relevant to the one used for the MEWS 
screening tool study. All data collected during the retrospective electronic chart review met the 
inclusion criteria, which was determined prior to beginning data collection. Through the 
retrospective chart review, the MEWS screen was evaluated for true positive, false positive, true 
negative and false negative cases with a standard 2 x 2 table for sensitivity and specificity set up 
as: 
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Table 1 – Standard 2 x 2 Table:  
(a)- True Positive Cases (b)- False Positive Cases (c)- False Negative Cases (d)- True Negative 
Cases  
 
 
 
  
 
 
 
 (a) A true positive case is defined by a MEWS screen greater than or equal to four with 
documented suspicion of infection by the ED RN and an inpatient discharge diagnosis of severe 
sepsis or septic shock as defined by the Centers for Medicare and Medicaid Services ICD-10 
codes [APPENDIX 7].   
 (b) A false positive case is defined by a positive MEWS screen with suspicion of 
infection by the ED RN with no inpatient discharge ICD-10 code diagnosis for severe sepsis or 
septic shock.  
 (c) A false negative case is defined as a negative MEWS screen with no documented 
suspicion for infection by the ED RN while the patient did have an inpatient discharge ICD-10 
code diagnosis for severe sepsis or septic shock.  
 (d) A true negative matched case is defined as a negative MEWS screen with no 
documented suspicion for infection by the ED RN and no inpatient ICD-10 code discharge 
diagnosis for severe sepsis or septic shock.  
Positive		
Negative		
Total:		 A+C=	x	 B+D=	x	
Total:	
A+B=100	
C+D=	100	
Total=	200	
Diseased	 Non-Diseased	
 
(A) = True Positive  
(+ MEWS with ED RN 
Suspicion and + ICD-10 
Discharge DX) 
(B) = False Positive 
(+ MEWS with ED RN 
Suspicion and – ICD-10 
Discharge DX) 
(C) = False Negative  
(- MEWS without ED RN 
Suspicion and + ICD-10 
Discharge DX) 
** Matched Case  
(D) = True Negative  
(- MEWS without ED RN 
Suspicion and – ICD-10 
Discharge DX)  
**Matched Case 	
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 A true positive test can be called a positive finding of disease when in fact there is 
disease present (Katz, Elmore, Wild & Lucan, 2014). A true negative test can be called a 
negative finding of disease when in fact there is no disease present (Katz, Elmore, Wild & 
Lucan, 2014). A false positive test can be said to be a positive finding for a disease when in fact 
there is no disease present (Katz, Elmore, Wild & Lucan, 2014). A false negative test is when 
there is said to be a negative test for a disease when in fact there is disease present (Katz, 
Elmore, Wild & Lucan, 2014). Using the 2x2 table, false positive error and false negative error 
in the MEWS screening tool can be identified. Results from the 2x2 table provide the accuracy 
and reliability of the MEWS screening tool at identifying early physiological signs of sepsis.     
 To ensure accuracy of the 2x2 table, the sum total of all of the boxes should equal the 
total number of cases, which accurately reflects the sample size. Boxes A and B are added which 
reflects the positive cases and boxes C and D are added which reflects the negative cases.   
 Sensitivity and specificity can also be determined by use of the 2x2 table. Sensitivity is 
defined as the ability of a test to detect a disease when it is present (Katz, Elmore, Wild & Lucan, 
2014). Specificity can be defined as the ability of a test to indicate no disease processes when no 
disease is present (Katz, Elmore, Wild & Lucan, 2014). The perfect test would be 100% specific 
and 100% sensitive 100% of the time.  However, no test is perfect all the time and thus, results in 
false positive and false negative errors.   
 The Quality and Operational Excellence Department (QOED) at High Point Regional 
tracked positive ED MEWS screens and hospitalized (inpatients) discharged with an ICD-10 
code diagnosis for severe sepsis or septic shock. To perform the retrospective chart review on 
MEWS screening outcomes, the already collected information from the QOED was utilized. 
EMR’s were audited for positive MEWS screens during each 24-hour period in the ED 
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beginning January 1st 2016 up to April 16th 2016. Inpatient discharge diagnosis records were 
used showing patients who were discharged from the inpatient hospital setting with a diagnosis 
of severe sepsis and septic shock based on congruency with ICD-10 diagnostic codes. Each ED 
EMR with a positive MEWS screen and each EMR of patients with a discharge ICD-10 
diagnosis for septicemia were reviewed using the chart review template [APPENDIX 8]. The 
QOED at High Point Regional provided two separate lists of patient account numbers correlating 
to each EMR that had either a positive MEWS screen in the ED or hospitalized patient discharge 
ICD-10 diagnosis of severe sepsis or septic shock. One list of account numbers included patients 
seen in the ED that had a positive MEWS screen and the other list of patient account numbers 
were patients that had an inpatient discharge ICD-10 diagnoses of severe sepsis or septic shock.  
 Each account number that correlated with a positive MEWS screen was reviewed to 
determine if infection was suspected as documented by the ED RNs. If infection was suspected 
in conjunction with a MEWS greater than or equal to four, then the case was kept in the study. If 
the RN did not document “suspect infection”, the case was excluded. For purposes of this study, 
cases in which there was a positive MEWS and ED RN documentation of “no suspicion for 
infection” were not followed to determine the outcome of the patient’s discharge diagnosis.  
 True positive cases (a) occurred when there was a MEWS screen greater than or equal to 
four, documented suspicion of infection and an inpatient discharge ICD-10 diagnosis of severe 
sepsis or septic shock. True positive cases were found by comparing patient account numbers 
from the separate lists provided by the QOED. Cases that appeared on both lists as having a 
positive MEWS score in the ED with documented suspicion of infection and an inpatient 
discharge ICD-10 diagnosis of severe sepsis or septic shock were classified as true positive 
cases.  
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 False positive cases (b) occurred when there was a positive MEWS screen in the ED with 
documented suspicion of infection but there was no inpatient discharge ICD-10 diagnosis of 
severe sepsis or septic shock. False positive cases were found by comparing patient account 
numbers on the list of positive MEWS screens with suspicion of infection to the list of account 
numbers with an inpatient discharge ICD-10 diagnosis of severe sepsis or septic shock. Patients 
with a positive MEWS and suspicion for infection in the ED that were admitted to the hospital 
but did not have an inpatient discharge ICD-10 diagnosis of severe sepsis or septic shock were 
classified as a false positive case. Further follow up was done with these “false” positive cases to 
record and analyze what their top five ICD-10 discharge diagnosis were in their EMR.  
 True negative matched cases (d) occurred when there was a negative MEWS screen in 
the ED without suspicion of infection and there was no inpatient discharge ICD-10 diagnosis of 
severe sepsis or septic shock. As the patient account number for these cases were not included in 
any reports provided by the QOED, they were found through matched cases. Therefore the 
definition of true negative matched cases include patients selected for inclusion as a matched 
case (were admitted from the ED in the same twenty-four hour period, were the same gender, 
within five plus or minus years of age and had a negative MEWS screen) without documented 
suspicion of infection or an inpatient discharge ICD-10 diagnosis of severe sepsis or septic 
shock.  
 False negative matched cases (c) occurred when a patient account number correlated with 
an inpatient discharge ICD-10 diagnosis of severe sepsis or septic shock, but had a negative 
MEWS screen and no documented suspicion for infection in the ED. These cases were found by 
comparing the patient account numbers of negative MEWS screens without suspicion of 
infection that had been on the matched case list, to the list containing inpatient hospital discharge 
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ICD-10 diagnosis of severe sepsis or septic shock. Patients with a positive inpatient discharge 
ICD-10 diagnosis of severe sepsis or septic shock with a negative MEWS screen and no 
documented suspicion of infection in the ED were classified as a false negative matched case.   
 One criterion for exclusion during the retrospective chart review was when a patient’s 
account number correlated to an EMR with a positive MEWS screen but had no documentation 
from the ED RN showing whether there was or was not suspicion for infection. This occurred 
when a MEWS score was greater than or equal to four and there was no documentation from the 
ED RN neither confirming or denying suspicion for infection. When there was no documentation 
regarding the suspicion of infection, the case was interpreted as invalid and excluded from the 
study. Cases were excluded from the study when the patient was directly admitted from another 
health care facility and was never a patient in the ED at High Point Regional UNC Health Care 
prior to hospital admission. Another exclusion criterion was when there was documentation of 
the patient developing sepsis while on the inpatient unit in the hospital. This event is better 
known as a Hospital Associated Condition (HAC). These cases were excluded from the study 
because sepsis was not detected and presumably not present when they were in the ED. In order 
to determine which cases met exclusion criteria for HAC’s, all cases with an inpatient discharge 
ICD-10 diagnosis of severe sepsis or septic shock were retrospectively reviewed for 
documentation or ICD-10 coding showing development of a hospital acquired infection. No 
cases met exclusion criteria.  
Part 1- Procedures for Data Collection: 
 The QOED produced a paper list of all patients seen in the ED from January 1st through 
March 31st. This list contained the patient’s name, age, date seen in the ED, account number and 
a chronological list of their MEWS’s. The list was reviewed in descending order beginning at 
   
28	
0000 hundred hours on January 1st, 2016. Each patient’s information was listed in one horizontal 
row and the above variables were listed in vertical rows. The row containing the MEWS screens 
were examined one by one looking for a positive screen (4 or greater). When a positive MEWS 
was identified, the patients chart was selected by searching Wellsoft EMR using the identified 
account number that related to the positive MEWS screen. The electronic nursing documentation 
was retrospectively reviewed specifically looking for RN documentation of a suspicion for 
infection, no suspicion for infection or no documentation that correlated with the identified 
positive MEWS. Cases that were identified as having a positive MEWS and RN documented 
suspicion of infection were included as positive cases in the study and the chart review sheet was 
completed with the information available from the ED chart (chief complaint (CC), past medical 
history (PMH), ED diagnosis, admitting diagnosis, ESI level, age, sex, MEWS score, RN 
suspicion of infection). (See APPENDIX 8 for chart review tracking information sheet). Cases 
that were identified as having a positive MEWS and had no documentation regarding suspicion 
or no suspicion for infection by the RN were documented for administrative purposes but not 
included as a positive case study. Once a positive case was identified (meaning a positive MEWS 
with documented RN suspicion for infection), a matched negative case was found using a list 
produced by Information Technologies Department (IT) showing all admitted patients from the 
ED who were 18 years or older, and seen in the ED from January 1st to March 31st. Positive 
MEWS cases were matched to negative MEWS cases using the following criteria:  
• admitted during the same 24 hour period as the positive cases 
• same gender (male of female) 
• within plus or minus five years of age as the positive case 
• negative MEWS screen 
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Once a potential matched negative screen was found meeting the criteria, the matched case’s 
EMR was reviewed to ensure there were no documentation of a positive MEWS in the ED. If the 
patient had a negative MEWS screen (i.e. there was no documentation of a positive MEWS and 
no documented RN suspicion for infection), the case was included in the study as a matched 
negative case and all information available from the ED chart needed to complete the chart 
review template was collected (CC, PMH, ED diagnosis, Admitting diagnosis, ESI level, age, 
sex, MEWS score, RN suspicion of infection). This process was repeated in a systematic way 
until 100 positive cases were identified, and then were matched with 100 matched negative 
screens. To fulfill the study population of 100 positive cases and 100 matched negative cases, the 
retrospective review examined ED patients EMR’s from January 1st, 2016 to April 16th, 2016.   
 To complete the retrospective electronic chart review, the inpatient discharge diagnosis of 
the ICD-10 septic cases were reviewed beginning January 1st, 2016. The QOED produced an 
electronic Excel Spreadsheet list of all patients who were discharge with an inpatient ICD-10 
diagnosis matching that of CMS’s ICD-10 criteria for severe sepsis or septic shock from the 
dates of January 1st 2016 to June 1st 2016. The Excel Spreadsheet with all patients discharged 
with a diagnosis of sepsis included the patients name, date of birth, account number, 
hospitalization outcome (death or living), primary diagnosis and all other ICD-10 code diagnosis 
for the admission. The Excel Spreadsheet for inpatient sepsis diagnosis was searched using the 
find feature for each of the 200 account numbers that were in the study sample.  
 True positive cases, meaning a positive MEWS with ED RN documented suspicion of 
infection; that were found to be in the list of inpatient discharge diagnosis of severe sepsis or 
septic shock were recorded on the standardized chart review template.  These cases were labeled 
as true positive results. The outcome of the hospitalization was also documented under the 
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comments section of the chart review template. The outcome included whether the patient was 
discharged from the inpatient hospital setting as deceased or living.  
 Negative matched cases, meaning a negative MEWS with no ED RN documented 
suspicion of infection; that were found to be in the list of inpatient discharge diagnosis as having 
severe sepsis or septic shock were recorded on the standardized chart review template. These 
cases were labeled as false negative results. The outcome of their hospitalization was 
documented under the comments section of the chart review template.  
 The remainder of the positive cases that did not have an inpatient discharge diagnosis of 
severe sepsis or septic shock were manually searched using the computer system Chart Max. 
Each of the remaining cases was looked up in the electronic documentation system using the 
case account number. Each account number was manually entered into the computer system and 
the inpatient discharge summary was reviewed. In the inpatient discharge summary, each ICD-10 
diagnosis for the patient’s hospitalization is listed. The order of discharge diagnoses begins with 
the primary diagnosis and descends by significance. To ensure a systematic review process was 
maintained, the first five ICD 10 discharge diagnosis codes were recorded on the standardized 
chart review template for purposes of this study.  
 Matched negative cases that did not have an inpatient discharge ICD-10 diagnosis of 
severe sepsis or septic shock were not reviewed to determine their discharge diagnosis. These 
cases can be assumed to be true negatives based on the methodology of data collection.  
 All positive cases and cases with an inpatient discharge ICD-diagnosis of severe sepsis or 
septic shock were screened for the presence of a HAC according to CMS’s criteria. The QOED 
provided a list of patient account numbers during the study dates who were discharged from the 
inpatient setting with a diagnostic code meeting one of the HACs. This list was cross-matched to 
   
31	
the list of account numbers included in the study. Only HAC’s that related to infection were used 
in the screening process of the identified cases. No cases were found to have documentation of 
HACs.  
Part 2- MEWS Screening Burden Implementation & Evaluation Measures: 
 To assess the burden of ED RN screening, data were needed to estimate the number of 
MEWS screens done per RN shifts in the ED and subjective survey on these RN’s reflection on 
the screening process. Data used to determine the number of screenings done by the RNs that 
were working during the period of January to April 2016 in the ED included:  
• The number of patients seen per twenty-four hour period (for the days of: Friday January 
1st 2016, Saturday January 16th 2016, Sunday January 31st 2016, Monday February 15 
2016, Tuesday March 1st 2016, Wednesday March 16th 2016, and Thursday March 31st 
2016) 
• the average length of stay for ED patients on the specified days 
• how many RNs were working on those specified days 
 This numerical information was needed to estimate the number of MEWS screens 
completed by ED RNs in the specified 24-hour period, reflecting the expectation of entering 
MEWS screenings on adults at initial triage and every two hours while they are in the ED. 
 To assess the burden of RNs completing the MEWS screen on all adult patients in the 
ED, a qualitative, anonymous, voluntary electronic survey was be sent to all RN’s working in the 
ED at High Point Regional during the time period from January 1st 2016 to March 31st 2016 
[APPNDIX 9]. The survey was sent out via e-mail initially on June 29th, 2016 with a reminder to 
“please complete this” sent electronically, once a week for four weeks. Reminders to complete 
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the optional survey were also done verbally by ED Charge Nurses in the daily Starting Line 
Up/pre shift meeting for four weeks beginning on June 29th 2016. 
 The survey was created to assess experience of ED RNs, their knowledge of the MEWS 
screening tool, its impact on their clinical practice and their thoughts and opinions on its current 
utilization. The electronic survey tool called Qualtrics was used to distribute and record 
anonymous results by providing ED RNs with an electronic link, allowing them access to the 
survey. The link was sent via email to all ED RN Staff, ED RN Managers and ED RN 
Administration working in the ED from January 1st 2016 on. To ensure that just ED RN’s 
working from January 1st to March 31st 2016 and who had experience with utilizing MEWS in 
Wellsoft took the survey, a disclaimer was embedded at the beginning of the survey, which 
stated:  
 “Attention: Please only take this survey if:  
 1. You are an RN in the Emergency Department at High Point Regional  
 2. You have worked in the ED using the Modified Early Warning Score (MEWS)   
  screening.”  
 It was made clear to staff that completion of the survey was anonymous and optional. No 
disciplinary action would be taken for not completing the survey and there would be no 
repercussions for information included in the survey. Results were collected from June 29th, 2016 
to July 26th, 2016.    
Procedures for Data Security: 
  The chart review process took place in the main hospital building at High Point Regional 
UNC Health Care. The chart review was conducted behind secure doors with a member of the 
QOED present to oversee the reviewing process and serve as the proprietor of the electronic 
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patient charts that were reviewed. The chart review was performed on a High Point Regional 
UNC Health Care owned and operated computer. The QOED directly supervised and guided the 
process of looking up patients chart using patient account numbers provided by the QOED at 
High Point Regional UNC Health Care. Patient charts were searched and reviewed using the 
electronic documentation system Wellsoft. Wellsoft stores the entire patient chart, meaning that 
identifying patient information was accessible during the chart review process but no identifying 
patient information was collected for the purpose of this study. All patient charts were reviewed 
using the standardized chart review template [APPENDIX 8]. In order to ensure confidentially of 
identifying patient information, each chart that was reviewed using the template was assigned a 
specific study number, which correlated with the chart’s patient account number. By labeling 
each chart review with an assigned study number, patient account numbers were de-identified 
and no identifying patient information is contained on the review template. The QOED is the 
holder of the list that contains the codes matching each patient account number to the numbered 
chart review template. No identifying patient information was collected during the chart review 
for purposes of this study. The key linking the account number to the chart review template is 
kept in a locked drawer, behind a locked door in the QOED under constant control of the QOED. 
Procedures for data security were submitted to the UNC Institutional Review Boards (IRBs) and 
classified as exempted [APPENDIX 10]. The electronic documentation system Wellsoft is not 
accessible outside of the High Point Regional facility and all patient account numbers, including 
the study key, are held and maintained at all times by the QOED and kept behind secure doors at 
the High Point Regional UNC Health Care facility. 
 One legal issue that arouse during the retrospective electronic chart review dealt with the 
RN documenting whether they suspected infection or not. Some staff argued that ED RNs do not 
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have the scope of practice to determine if infection is suspected. In having the ED RN document 
their suspicion for infection, they are overstepping their scope of practice limitations. Others 
argue that ED RNs can document their suspicion for infection however; they fear that if error is 
made on misidentification of suspected infection that legal action may be taken toward the ED 
RN. These concerns were validated and posed a legal dilemma. The legal team for High Point 
Regional UNC Health Care was consulted on the issue. Based on their review of the situation, 
they reported that the ED RN was capable of “suspecting infection or not suspecting infection” 
based on key wording of “suspect”. If error is made on misidentification of “suspected infection” 
or “not suspect infection”; no legal action can be taken toward the ED RN based on the UNC 
legal team opinion.  
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CHAPTER 5: ANALYSIS AND RESULTS 
Part 1- MEWS Accuracy Evaluation Results: 
 Once data collection was complete, analysis was performed using the 2x2 table to 
identify true positive, false positive, false negative and true negative cases. See Table 2 below 
for the 2x2 table containing actual results from the retrospective study evaluating the MEWS 
screening tool. The results in Table 2 were used to evaluate the MEWS’s accuracy and reliability 
at identifying physiological signs of sepsis in the adult population. Each box of the 2x2 table 
contains a sum total of each true positive (box A), true negative (box D), false positive (box B) 
and false negative (box C) results for the 200 cases in the study. 
Table 2 – MEWS Study 2 x 2 Table:  
(a)- True Positive Cases (b)- False Positive Cases (c)- False Negative Cases (d)- True Negative 
Cases  
   
 
 
  
 
 
  
 
 Box A represents true positive cases meaning that the adult patient in the ED had a 
positive MEWS screen of four or greater and the ED RN documented suspicion for infection and 
Positive		
Negative		
Total:		 A+C=	59	 B+D=	141	
Total:	A+B=100	
C+D=	100	
Total=	200	
Sepsis		 No	Sepsis	
(a) = 53 
True Positive Cases  
(b)  = 47 
False Positive 
Cases 
(c)  = 6 
False Negative Cases  
(d)  = 94 
True Negative 
Cases 	
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the patient had an inpatient discharge ICD-10 diagnosis of severe sepsis or septic shock. Of the 
100 positive cases (+ MEWS with ED RN suspicion), there were 53 true positive cases. Of the 
53 true positive cases, six were discharged from the inpatient hospital setting as deceased.  
 Box B represents false positive cases meaning that the adult patient in the ED had a 
positive MEWS screen of four or greater and the ED RN documented suspicion for infection but 
the patient did not have an inpatient discharge ICD-10 diagnosis of severe sepsis or septic shock. 
Of the100 positive cases (+ MEWS with RN suspicion), there were 47 false positive cases. The 
47 false positive cases were examined further to determine their inpatient discharge diagnosis. 
False positive cases were categorized into four of the most common types of infections 
associated with sepsis according to the CDC (2016), which include: lung, urinary tract, gut and 
skin. Of the false positive cases, seventeen had an inpatient discharge diagnosis of “pneumonia, 
unspecified” without an ICD-10 discharge diagnosis code for severe sepsis or septic shock. 
There were six false positive cases that had an inpatient discharge ICD-10 diagnosis code of a 
“urinary tract infection, site not specified” without an inpatient discharge ICD-10 code for severe 
sepsis or septic shock. There were four false positive cases that had an inpatient discharge ICD-
10 diagnosis code of cellulitis. There was one false positive case that resulted in an inpatient 
discharge ICD-10 diagnosis code of “bacterial meningitis, unspecified” without a diagnostic 
code for severe sepsis or septic shock. The other 19 false positive cases had an inpatient 
discharge diagnosis that was not related to an infectious process. See Table 3 for numerical 
breakdown of false positive results.  
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Table 3: False Positive Results From 2 x 2 Table: 
Inpatient Discharge Diagnosis of Infection Number of False Positive Cases 
Lung  17 
Urinary Tract  6 
Skin  4 
Gut 0 
Bacterial Meningitis  1 
Non-Infectious  19 
 
 Box C represents false negative cases meaning that the adult patient in the ED had a 
negative MEWS screen less than four without ED RN suspicion for infection but did have an 
inpatient ICD-10 discharge diagnosis of severe sepsis or septic shock. Of the 100 negative cases 
(- MEWS without ED RN suspicion), there were six false negative cases. In conjunction with a 
discharge diagnosis code of severe sepsis or septic shock, diagnoses for the six false negative 
cases were. Refer to table 4 for a list of false negative cases.  
Table 4: False Negative Results from 2 x 2 Table: 
False Negative Cases – Inpatient Discharge Diagnosis  
Acute Pyelonephritis  Pancreatitis Gastrointestinal Hemorrhage 
Chronic Gastric Ulcer Intestinal Adhesion 
Obstruction and Pneumonia 
End Stage Renal Disease 
 
 Box D represents true negative matched cases meaning that the adult patient in the ED 
had a negative MEWS screen less than four without ED RN suspicion for infection and did not 
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have an inpatient ICD-10 discharge diagnosis of severe sepsis of septic shock. Of the 100 
negative cases (- MEWS without ED RN suspicion), there were 94 true negative matched cases. 
 To ensure accuracy of the 2x2 table, the sum total of all of the boxes equals 200 cases, 
which accurately reflects the sample size. Boxes A and B are added which reflects the 100 
positive cases (+ MEWS with ED RN suspicion) and boxes C and D are added which reflects the 
100 negative matched cases (- MEWS without ED RN suspicion).   
 To determine all subjects with a positive inpatient discharge ICD-10 diagnosis for severe 
sepsis or septic shock, true positive cases (A=53) are added to false negative cases (C=6), (53+6) 
= 59 cases with an inpatient discharge ICD-10 diagnosis of severe sepsis or septic shock.  
 To determine which cases were without having an inpatient discharge ICD-10 diagnosis 
of severe sepsis or septic shock, false positive cases (B=47) can be added to true negative cases 
(D=94), (47+94) = 141 cases without an inpatient discharge ICD-10 diagnosis of severe sepsis or 
septic shock.  
Sensitivity:  
 To calculate sensitivity, the sum of the true positive cases (A) were divided by the sum of 
true positive cases (A) and false negative cases (C) [A/(A+C)] x100 = X% sensitivity (Katz, 
Elmore, Wild & Lucan, 2014).  To analyze the sensitivity of the MEWS screening tool, the sum 
of the true positive cases (A=53) were divided by the sum of true positive cases (A=53) and false 
negative cases (C=6) [53/(53+6)] x100 = 89.83% sensitivity (Katz, Elmore, Wild & Lucan, 
2014). The sensitivity of the MEWS screen can be interpreted, as the tool is 89.83 percent 
accurate at identifying physiological signs of sepsis in adult ED patients. This can also be 
interpreted, as the MEWS screen is highly sensitive resulting in few false negative cases. Based 
on the data, out of 100 positive cases (+MEWS with ED RN suspicion), 53 of those cases had an 
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inpatient discharge ICD-10 diagnosis of severe sepsis of septic shock and the other 47 cases were 
false positive results, see false positive cases in table 3. Out of 200 total cases, the MEWS 
screening tool missed six cases with an ICD-10 diagnosis code of sepsis or severe sepsis. 
Therefore, it can be interpreted that the MEWS screening tool is highly sensitive at identifying 
early physiological signs of sepsis in adult ED patients. Clinicians often use sensitivity to rule 
out disease processes thus demonstrating the MEWS tools ability to assist in ruling out early 
physiological signs of sepsis in the ED. 
Specificity: 
 Specificity is the ability of a screen to reflect a negative result when the patient does not 
have the disease helping to determine the true negative rate. Therefore, a positive screen using a 
highly specific tool means that the person almost certainly has the intended disease they were 
being screened for. In other words, a highly specific test can help clinicians rule in a disease with 
a great amount of confidence. Specificity can be found by taking the sum of true negative cases 
(D) divided by the sum of false positive cases (B) and true negative cases (D) [D/(B+D)] x100 = 
X% specificity (Katz, Elmore, Wild & Lucan, 2014). The specificity of the MEWS screening 
tool can be found by taking the sum of true negative matched cases (D=94) divided by the sum 
of false positive cases (B=47) and true negative matched cases (D=94) [94/(47+94)] x100 = 
66.67% specificity (Katz, Elmore, Wild & Lucan, 2014). Specificity of the MEWS screening 
tool at identifying early physiological signs of sepsis was, 66.67%. This means that its 66.67% 
accurate at determining when a person will have an ICD 10 code of severe sepsis or septic shock, 
as used for this study to represent the outcome for a true positive case. Due to a low rate of 
specificity seen with the MEWS screening tool, there were 47 false positive screens for the ICD-
10 diagnosis code of sepsis, see table 3.  
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 Based on interpretation of sensitivity and specificity of the MEWS screening tool in this 
study, it can be a beneficial screening tool in the ED. The MEWS has a high sensitivity meaning 
that it can be used by clinicians to help rule out the presence of early physiological signs of 
sepsis. The result of a negative MEWS screen without clinical suspicion for infection can be 
used with certainty to say that the patient will not have an inpatient ICD-10 discharge diagnosis 
of sepsis.  Also, the high sensitivity of the MEWS should alert clinical staff that a positive screen 
should warrant a more in-depth evaluation for the presence of sepsis.   
Predictive Value:   
 To further analyze the accuracy of the MEWS screening tool, the predicative value of the 
tool can be calculated. The predicative value can be defined as the “probability of having a 
disease, given the results of a test” (The Penn State University, pg. 1, 2016). Positive predictive 
value is the probability of having a specific disease with the correlation of a positive test result 
for that specific disease. Vice versa, having a low positive predictive value will mean that 
patients with a positive screen may not have sepsis. Relating to the MEWS screening tool, 
having a high positive predicative value will mean that patients with a positive screen (+ MEWS 
with ED RN suspicion) will truly have sepsis as identified by ICD-10 diagnostic codes for severe 
sepsis or septic shock. Vice versa, having a low positive predictive value will mean that patients 
with a positive screen (+MEWS with ED RN suspicion) may not have sepsis. 
 To calculate the positive predictive value, true positive cases (A) is divided by the sum of 
true positive cases (A) plus false positive cases (B) and the total is multiplied by 100. {A/(A+B) 
x 100 = X% positive predictive value}. To calculate the positive predictive value of the MEWS 
screening tool, true positive cases (A=53) are divided by the sum of true positive cases (A=53) 
plus false positive cases, (B=47) and the total is multiplied by 100 {53/(53+47) x 100 = 53% 
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positive predictive value}. Therefore, the MEWS screening tool can be said to have a 53% 
positive predictive value meaning that 53% of patients with a positive MEWS screen and ED RN 
suspicion for infection will actually have an inpatient discharge ICD-10 diagnosis of severe 
sepsis or septic shock.  
 The negative predictive value is the probability of a patient not having a specific disease 
in correlation with a negative test result. Having a high negative predictive value means that 
patients who have a negative MEWS screen (- MEWS without ED RN suspicion) are less likely 
to have an inpatient ICD-10 discharge diagnosis of severe sepsis or septic shock. A low negative 
predictive value means that patients with a negative MEWS screen (- MEWS without ED RN 
suspicion) have a higher probability of having an inpatient discharge ICD-10 diagnosis of severe 
sepsis or septic shock. The negative predictive value can be found by calculating the number of 
true negative cases (D) divided by the sum of true negative cases (D) plus false negative cases 
(C) times 100. {D/(D+C) x 100 = X% negative predictive value}. The negative predictive value 
of the MEWS screening tool can be found by calculating the number of true negative cases (D= 
94) divided by the sum of true negative matched cases (D=94) plus false negative matched cases 
(C=6) times 100 {94/(94+6) x 100 = 94% negative predictive value}. Therefore the MEWS 
screening tool can be said to have a high negative predictive value meaning that 94% of adult ED 
patients who have a negative MEWS screen and no ED RN suspicion for infection will not have 
an inpatient discharge ICD-10 diagnosis of severe sepsis of septic shock.     
Part 2- MEWS Screening RN Burden: 
 Part two of the DNP Project dealt with determining the burden on ED RNs of completing 
the MEWS screen on initial triage and every two hours the patient is in the ED. The subjective 
burden of screening was evaluated by an electronic anonymous ED RN survey (APPENDIX 9) 
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and data quantitative analysis estimated number of screenings performed by ED RNs on seven 
separate 24-hour days.  
Quantitative Analysis on Screening:   
 The quantitative analysis was done to estimate the number of screens performed by ED 
RN’s in a 24-hour period; estimating the burden of manually entering the screen as directed on 
initial triage and every two hours. The analysis was done on seven days which included: Friday 
January 1st 2016, Saturday January 16th 2016, Sunday January 31st 2016, Monday February 15 
2016, Tuesday March 1st 2016, Wednesday March 16th 2016, and Thursday March 31st 2016. 
The seven specific days were selected to represent screening on each day of the week from 
Sunday to Saturday. The ED Managers supplied the number of adult patients age eighteen years 
of older who were seen in the ED for each identified 24-hour period representing those patients 
who met criteria to have MEWS screen done on initial triage and every two hours while in the 
ED. The ED Managers also provided the average length of stay (LOS) for admitted and 
discharged patients on the specific days being evaluated. As admitted and discharged adult 
patients received screening equally, the two LOS’s were averaged for each day resulting in an 
overall average LOS for adult patients in the ED. The average LOS was originally provided in 
minutes and for purposes of this study, it was converted from minutes to hours by dividing by 60 
in order for the final analysis to be based on an average LOS reflected in hours. One limitation to 
this method of analysis was that pediatric patients less than eighteen years of age could not be 
excluded from the average LOS. However, the calculation provides an estimated number of 
MEWS screens performed by ED RNs still depicting an estimated burden of screening.  
 To determine the burden of screening, calculations for each of the seven 24-hours periods 
were performed. Analysis began by dividing the daily average length of stay time in hours by 
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two to give the average number of MEWS screens that should be performed during that twenty-
hour period based on length of stay. To account for the MEWS screen done on initial triage, the 
number of MEWS screens done based on LOS was increased by one. The resulting number 
reflected the MEWS screen done with the initial triage and every two hours the patient was in the 
ED based on average LOS. That number was then multiplied by the number of patients that are 
age eighteen years older who were seen in the ED during that same 24-hour period to give the 
estimated number of MEWS screens that should have been completed by ED RNs. The result of 
this daily calculation presents the burden on ED RNs to complete the MEWS screen (See table 
4).  
  For example; on January 1st, 2016 there were 152 adult patients seen in the ED and the 
average overall LOS in the ED was found to be 4.06 hours. Based on staff education that MEWS 
screening was to be done every two hours the patient is in the ED, the LOS was divided by 2 
resulting in a total of 2.03 screens preformed {(4.06/2)= 2.03}. However, this calculation only 
takes into account the number of screens preformed based on time spent in the ED, it does not 
account for the MEWS screen done on each adult patient at time of triage. In order to accurately 
reflect the number of MEWS screens done on initial triage and every two hours, one must be 
added to 2.03 to account for the MEWS screen done on initial triage {1+2.03=3.03}. Based on 
this number, the patients seen in the ED on January1st, 2016 had a MEWS screen done on initial 
triage and received approximately two MEWS screens while they were in the ED over an 
average of four hours, resulting in approximately three MEWS screens per person. Therefore, to 
find the total number of estimated screens performed by ED RNs, the estimated number of 
screens per person (3.03) was multiplied by the total number of patients seen (152) {3.03 x 152 = 
460.56}. Based on these calculations, ED RNs completed an estimated 460.56 MEWS screens on 
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January 1st, 2016. To determine the estimated number of MEWS screens performed by each ED 
RN; a daily average of 22 ED RNs, were divided by the total number of MEWS screens 
preformed (460.56/22= 20.93 MEWS screens per ED RN). Using the data above, each ED RN 
working on January 1st, 2016 completed approximately 20.93 MEWS screens.   
 Utilizing the same calculations as above, the estimated number of MEWS screens can be 
determined for the other six days in the study. Calculations to determine the estimated number of 
MEWS screens per ED RN we done based on average ED staffing of 22 ED RNs per 24-hour 
period. The exact numbers of ED RNs were unable to be obtained. See table 3 for results of the 
estimated number of MEWS screens done by ED RNs.  
Table 5: Results for MEWS Screening Burden on ED RNs 
Date 
 
Avg LOS  # of 
MEWS 
screens per 
Pt 
# of Pts 
seen in 
ED  
Estimated # of 
MEWS screens 
per 24-hr day 
Estimated 
MEWS Screens 
per ED RN 
based on 22 
RNs per day 
January 1st, 
2016 
Friday 
4.06 hrs 3.03 152 460.56 20.93 
January 
16th, 2016 
Saturday 
3.64 hrs 2.82 140 394.80 17.95 
January 
31st, 2016 
Sunday 
3.81 hrs 2.91 145 421.95 19.18 
February 
15th, 2016 
Monday 
3.07 hrs 2.53 143 358.93 16.32 
March 1st, 
2016 
Tuesday 
4.26 hrs 3.13 165 516.45 23.48 
March 16th, 
2016 
Wednesday 
4.94 hrs 3.47 168 582.96 26.50 
March 31st, 
2016  
Thursday 
4.92 hrs 3.46 163 563.98 25.64 
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ED RN Self-reported Survey Responses:  
 The seventeen-question ED RN self-reported survey was created to assess demographics 
of the ED RN’s and their understanding, views and opinions regarding elements of the MEWS 
screening tool [APPENDIX 9]. The survey was created via the electronic survey tool called 
Qualitrics, which provides a secure link for taking the survey anonymously and records answers 
while also providing various electronic forms of data analysis after the survey ended (Qualtrics, 
2015). Qualitrics allowed for data to be analyzed in aggregate and themes identified through 
grouping like responses leading to evaluation of the data. The survey was comprised of 
seventeen questions total: the first sixteen questions were select one response and the last 
question was a narrative response allowing the participant to enter data freely. Questions one 
through three assessed unidentifiable demographic information, questions four through eight 
assessed knowledge regarding the MEWS tool and perceived implications to the participants 
nursing practice, questions nine through fourteen assessed the participants views on the 
compatibility and accuracy of the MEWS screening tool, questions fifteen and sixteen provided 
alternative utilization of the MEWS screening tool and evaluated the participants response, and 
question seventeen provided a place for a narrative response regarding general views and 
opinions of the ED RNs.  
 Criteria for taking this anonymous survey were-  
1. The participant must be an ED RN who has worked during the time period of January 1st, 
2016 to March 31st, 2016  
2. And who utilized the MEWS screening tool in the Wellsoft EMR.  
This criterion was chosen for inclusion participation in the survey, as it would provide the most 
encompassing and accurate reflection of the burden of screening from ED RNs who utilized the 
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MEWS screening tool in the Wellsoft EMR.  The E-mail was sent out to all ED RNs, ED 
Managers and ED Administration on June 29th, 2016 and was sent out weekly for four 
consecutive weeks to ensure voluntary responses [APPENDIX 5]. After five weeks, the 
anonymous voluntary electronic survey closed on July 26th, 2016 and no further respondents 
were accepted. Data analysis began by attempting to identify commonalities in responses and 
draw themes from the data if possible.  
 The electronic survey was sent to 125 ED RNs over five weeks resulting in 43 individual 
responses. Questions one through three were based on general categories of descriptive 
demographic information. Of the respondents, 37 (86.05%) were full time employees and six 
(13.95%) were part time employees. Approximately 63 percent of ED RNs taking the survey had 
less than eleven years of experience and 55.81 percent having zero to five years of ED nursing 
experience.  
Figure 1: 
Q1 - What is your current job status? 
 
 
Answer % Count 
Full Time Employee 86.05% 37 
Part Time Employee (Pier Diem, 
PRN, Traveler) 13.95% 6 
Total 100% 43 
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Figure 2: 
Q2 - How many years of nursing experience do you have? 
 
 
Answer % Count 
0 - 5 years 39.53% 17 
6 -11 years 23.26% 10 
12 - 17 years 6.98% 3 
18 - 23 years 11.63% 5 
24 - 29 years 11.63% 5 
30 - 35 years 0.00% 0 
36 - 40 years 2.33% 1 
40 + years 4.65% 2 
Total 100% 43 
 
Figure 3: 
Q3 - How many years of emergency nursing experience do you have? 
 
 
Answer % Count 
0 - 5 years 55.81% 24 
6 - 11 years 23.26% 10 
12 - 17 years 4.65% 2 
18 - 23 years 4.65% 2 
24 - 29 years 6.98% 3 
30 - 35 years 4.65% 2 
36 - 40 years 0.00% 0 
40 + years 0.00% 0 
Total 100% 43 
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 Questions four through eight assessed self-reported knowledge regarding the MEWS tool 
and perceived implications to the participants nursing practice.  Analysis of ED RNs self-
reported knowledge of the MEWS screening tool yielded 100 percent feedback of either “agree” 
or “strongly agree” in knowing the purpose of the MEWS screening tool. All 43 of the ED RNs 
who responded to the survey reported personally identifying a septic patient through utilization 
of the MEWS screening tool. Of the 43 ED RNs, one respondent “somewhat disagreed” with the 
statement that utilization of the MEWS screening tool has improved their awareness of early 
physiological signs of sepsis. Again, one respondent “disagreed” to the statement that utilization 
of the MEWS screening tool improved their practice as an ED RN while the other 42 
respondents agreed with the statement. Of the respondents, 42 (97.67%) agreed that completing 
the MEWS screening tool in the ED improved the overall care provided to adult patients.   
Figure 4: 
Q4 - I know the purpose of the Modified Early Warning Score (MEWS) screening tool. 
 
 
Answer % Count 
Strongly Agree 86.05% 37 
Agree 13.95% 6 
Somewhat agree 0.00% 0 
Neither agree nor disagree 0.00% 0 
Somewhat disagree 0.00% 0 
Disagree 0.00% 0 
Strongly disagree 0.00% 0 
Total 100% 43 
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Figure 5: 
Q5 - I have identified a septic patient through a positive MEWS screen. 
 
 
Answer % Count 
Strongly Agree 72.09% 31 
Agree 27.91% 12 
Somewhat agree 0.00% 0 
Neither agree nor disagree 0.00% 0 
Somewhat disagree 0.00% 0 
Disagree 0.00% 0 
Strongly disagree 0.00% 0 
Total 100% 43 
 
Figure 6: 
Q6 - Utilization of the MEWS screening tool has improved my awareness of early 
physiological signs of sepsis. 
 
 
Answer % Count 
Strongly Agree 67.44% 29 
Agree 27.91% 12 
Somewhat agree 2.33% 1 
Neither agree nor disagree 0.00% 0 
Somewhat disagree 2.33% 1 
Disagree 0.00% 0 
Strongly disagree 0.00% 0 
Total 100% 43 
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Figure 7: 
Q7 - Utilization of the MEWS screening tool has improved my practice as a registered 
nurse (RN). 
 
 
Answer % Count 
Strongly Agree 51.16% 22 
Agree 34.88% 15 
Somewhat agree 11.63% 5 
Neither agree nor disagree 0.00% 0 
Somewhat disagree 0.00% 0 
Disagree 2.33% 1 
Strongly disagree 0.00% 0 
Total 100% 43 
 
Figure 8: 
Q8 - Completing the MEWS screening tool improves the overall care provided to patients. 
 
 
Answer % Count 
Strongly Agree 53.49% 23 
Agree 34.88% 15 
Somewhat agree 9.30% 4 
Neither agree nor disagree 2.33% 1 
Somewhat disagree 0.00% 0 
Disagree 0.00% 0 
Strongly disagree 0.00% 0 
Total 100% 43 
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 Analysis of questions nine through sixteen depicted the self-reported view of ED RNs on 
the compatibility and accuracy of the MEWS screening tool. More than 60 percent of 
respondents disagreed with the statement that it is unnecessary to screen all adult patients based 
on their chief complaint. When asked if it was unnecessary to screen all adult patients on triage, 
76 percent of respondents disagreed.    
Figure 9: 
Q9 - Completing the MEWS screen on all adult patients eighteen years or older NO 
MATTER their chief complaint is unnecessary. 
 
 
Answer % Count 
Strongly Agree 2.33% 1 
Agree 9.30% 4 
Somewhat agree 20.93% 9 
Neither agree nor disagree 6.98% 3 
Somewhat disagree 9.30% 4 
Disagree 37.21% 16 
Strongly disagree 13.95% 6 
Total 100% 43 
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Figure 10: 
Q10 - Completing the MEWS screen on initial triage for all adult patients over the age of 
18 is unnecessary. 
 
 
Answer % Count 
Strongly Agree 4.65% 2 
Agree 6.98% 3 
Somewhat agree 4.65% 2 
Neither agree nor disagree 6.98% 3 
Somewhat disagree 11.63% 5 
Disagree 41.86% 18 
Strongly disagree 23.26% 10 
Total 100% 43 
  
 Results were mixed among respondents when asked if completing the MEWS screen 
every two hours was unnecessary. Of the respondents 51.22 percent agreed that it is unnecessary 
to screen every two hours and 46.35 percent disagreed with the statement and 2.44 percent 
neither agreed nor disagreed.  
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Figure 11: 
Q11 - Completing the MEWS screen every two hours on all adult patients in the ED over 
the age 18 is unnecessary. 
 
 
Answer % Count 
Strongly Agree 7.32% 3 
Agree 21.95% 9 
Somewhat agree 21.95% 9 
Neither agree nor disagree 2.44% 1 
Somewhat disagree 2.44% 1 
Disagree 31.71% 13 
Strongly disagree 12.20% 5 
Total 100% 41 
 
 When asked if ED RNs trust the accuracy of the vital signs used in the MEWS tool, 90.70 
percent agreed and 9.30 percent “somewhat disagreed” with the accuracy of the vital signs. Of 
the respondents, 86.05 percent said they trust a CNA will communicate the results of a positive 
screen.  
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Figure 12: 
Q12 - I trust the accuracy of the vital signs that are used to complete the MEWS screen. 
 
 
Answer % Count 
Strongly Agree 11.63% 5 
Agree 48.84% 21 
Somewhat agree 30.23% 13 
Neither agree nor disagree 0.00% 0 
Somewhat disagree 9.30% 4 
Disagree 0.00% 0 
Strongly disagree 0.00% 0 
Total 100% 43 
 
 In response to being asked if they trust the accuracy of the MEW screening tool at 
identifying septic patients, 88.37 percent agreed, 4.65 percent neither agreed nor disagreed and 
6.98 percent disagreed. When asked if the MEWS screen should be done only on initial triage, 
74.41 percent disagreed. Responses varied widely when ED RNs were asked if the MEWS 
screening should only be done on patients with an ESI triage score of 1, 2 or 3.  
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Figure 13: 
Q13 - I trust that a Certified Nursing Assistant (CNA) will communicate a positive MEWS 
screen. 
 
 
Answer % Count 
Strongly Agree 11.63% 5 
Agree 46.51% 20 
Somewhat agree 27.91% 12 
Neither agree nor disagree 2.33% 1 
Somewhat disagree 9.30% 4 
Disagree 2.33% 1 
Strongly disagree 0.00% 0 
Total 100% 43 
 
Figure 14: 
Q14 - I trust the accuracy of the MEWS screening tool at identifying septic patients. 
 
 
Answer % Count 
Strongly Agree 18.60% 8 
Agree 46.51% 20 
Somewhat agree 23.26% 10 
Neither agree nor disagree 4.65% 2 
Somewhat disagree 6.98% 3 
Disagree 0.00% 0 
Strongly disagree 0.00% 0 
Total 100% 43 
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Figure 15: 
Q15 - The MEWS screen should only be completed one time when the patient is initially 
triaged. 
 
 
Answer % Count 
Strongly Agree 0.00% 0 
Agree 6.98% 3 
Somewhat agree 13.95% 6 
Neither agree nor disagree 4.65% 2 
Somewhat disagree 16.28% 7 
Disagree 39.53% 17 
Strongly disagree 18.60% 8 
Total 100% 43 
 
Figure 16: 
Q16 - The MEWS screen should only be performed on patients who have an Emergency 
Severity Index (ESI) or triage score of 1, 2 or 3. 
 
 
Answer % Count 
Strongly Agree 9.30% 4 
Agree 23.26% 10 
Somewhat agree 11.63% 5 
Neither agree nor disagree 6.98% 3 
Somewhat disagree 13.95% 6 
Disagree 27.91% 12 
Strongly disagree 6.98% 3 
Total 100% 43 
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Q17 - What are your thoughts/opinions regarding the current MEWS screening process 
and the MEWS screening tool? Please share your opinion or recommendations. No 
identifying information will be collected from this survey and results will be grouped as 
themes not allowing for identification of responses. 
  
 Of the 43 respondents to the electronic survey, 25 provided a narrative response for 
question number seventeen.  Analysis of the 25 narrative responses, resulted in grouping of 
themes according to whether the ED RN supported the MEWS screening tool without 
recommendations for change, supported the MEWS screening tool with recommendations for 
change, undecided on support of the MEWS screening tool or was unsupportive of the MEWS 
screening tool. Of the responses, twelve supported the MEWS screening tool without providing 
recommendations, twelve supported the MEWS screening tool while providing 
recommendations on its usage and one respondent was undecided on their support of the MEWS 
screening tool.  
 A theme is an abstract entity that is identified to bring relationship or meaning to certain 
variables (Polit & Beck, 2012). Analysis of the survey responses led to several themes regarding 
ED RNs perceptions of the MEWS and its utilization in the ED. One theme that was evidently 
identified through the survey was that ED RNs understood the purpose of the MEWS screening 
tool and the likelihood of them identifying a septic patient through its use is high as all 
respondents in the survey reported doing so. Another theme is that the MEWS screening tool 
helps to improve ED RNs awareness of early physiological signs of sepsis and utilization of the 
tool helps make them better RNs as a result.  Based on survey responses, it can be concluded that 
the MEWS screening tool helps improve ED RNs clinical practice of awareness of physiological 
signs of sepsis while improving the awareness of early warning signs of sepsis assessment and 
care provided to patients.  
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 Despite the overwhelming support for the MEWS screening tool by ED RNs, there is 
much uncertainty and disagreement regarding its proper utilization. Based on the survey 
responses, there are various opinions as to who should be screened using the MEWS and how 
often they should be screened. No clear theme or conclusion can be drawn from the survey as to 
which patients ED RNs think should be screened for early physiological signs of sepsis and how 
often the MEWS screen should be performed. Even with disagreement on screening utilization, 
the majority of ED RNs strongly trust the accuracy of the MEWS tool at identifying early 
physiological signs of sepsis.   
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CHAPTER 6: DISCUSSION
Discussion of Results:  
 Through implementation of the MEWS screening tool, research was done to determine its 
specificity, sensitivity and predictive value at identifying early physiological signs of sepsis in 
the ED. Out of 200 cases, the MEWS screening tool demonstrated a high sensitivity at 89.83%. 
The MEWS screening tools high sensitivity means that it can be used to help clinicians rule out 
the suspicion of infection in conjunction with a negative MEWS screen. With a high sensitivity, 
a clinician can be almost certain that if a patient does not have a positive MEWS then the patient 
is not septic at that time. The MEWS screens high sensitivity supports its use as a screening tool 
to rule out the presence of sepsis in the ED. The MEWS also demonstrated a high negative 
predictive value of 94%. The high negative predictive value of the MEWS means that if the 
patient has a negative MEWS screening without clinical suspicion for infection then there is a 
94% chance they do not have sepsis at the time the screen was done. As a screening tool, the 
MEWS’s high sensitivity and negative predicative value is essential in helping clinicians make 
clinical decisions. Practitioners can feel comfortable thinking that when a patient has a negative 
MEWS screen without suspicion for infection; there is a good probability that no sepsis is 
present. Therefore, based on a high sensitivity and high negative predictive value, one can be 
assured in saying that if the MEWS screen is negative, the patient does not need any further 
evaluation to rule out sepsis at that time.  
 On the other hand, the MEWS showed a low specificity of 66.67% at identifying early 
physiological signs of sepsis in the ED. Based on the MEWS specificity; clinicians should not 
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use a positive MEWS to make a diagnosis of sepsis in the ED. However, a positive MEWS with 
clinical suspicion for infection should prompt a further sepsis evaluation using laboratory data in 
an attempt to make a definitive diagnosis. The MEWS revealed a low positive predictive value 
recorded at 53% meaning that a positive MEWS screen with clinical suspicion for infection 
resulted in an inpatient discharge diagnosis of severe sepsis or septic shock only 53 percent of 
the time. Therefore further supporting that the MEWS should not solely be used to make a 
diagnosis of severe sepsis or septic shock. Based on a low sensitivity and low positive 
predicative value, a positive MEWS screen should be used to warrant further evaluation for 
sepsis in the ED using laboratory data to make an accurate diagnosis of sepsis. For clinicians in 
the ED, additional evaluation for the presence of sepsis in conjunction with a positive MEWS 
screen may be done by using protocols like the “RN fever/sepsis protocol” [APPENDIX 4], in 
order to obtain laboratory tests to help make a diagnosis of sepsis and begin initiation of 
evidence based treatment for potential septic patients. 
Table 6: MEWS Accuracy Evaluation Results Summary:  
Sensitivity  89.83 % 
Negative Predictive Value  94 % 
Specificity 66.67 % 
Positive Predicative Value  53 % 
 
 The point must also be made that through further examination of the false positive cases, 
a correlation was made with infection. Although the false positive cases were not specifically 
diagnosed with severe sepsis or septic shock using the ICD-10 codes as a true positive, infection 
was still present as an inpatient discharge diagnosis. According to the CDC, four types of 
   
61	
infections are often associated with sepsis and include the lung, urinary tract, skin and gut. Of the 
47 false positive cases, 27 cases were found to have an inpatient discharge diagnosis of 
pneumonia, urinary tract infection or cellulitis, refer to table 3. See APPENDIX 10 for the non-
infectious false positive diagnosis. The identification of these 27 cases raises several important 
questions around diagnosing and coding for sepsis. The first question is, were those 27 patients 
actually septic? The second question is was the diagnosis of sepsis missed despite a positive 
MEWS screen and clinical suspicion for infection in the ED?  Or, did the providers identify 
those patients as septic and treat them accordingly, but did not code appropriately to reflect an 
ICD-10 code of sepsis? Another possibility is did the MEWS identify pre-septic infections that 
were treated early and prevented progression to sepsis?  
 The first three questions raise concern for the efforts made at High Point Regional UNC 
Health Care in their attempt to improve the identification and treatment of septic patients. If the 
diagnosis and treatment of sepsis was missed despite a positive MEWS screen in the ED, 
clinicians must be informed of the results of this study, which support the MEWS as a screening 
tool for early physiological signs of sepsis. If sepsis was identified and treated appropriately in 
those 27 false positive cases and miscoding existed, further education on coding for severe sepsis 
and septic shock is needed for inpatient providers. The accuracy of coding is more important 
than ever for septic patients as CMS is now monitoring for these codes and providing 
reimbursements based on facilities sepsis initiatives. CMS tracks these new sepsis measures 
though identifying cases based on inpatient discharge diagnosis. Without the appropriate 
diagnostic ICD-10 codes, data collection and reimbursement is jeopardized.  
 The point must also be made that the progression of sepsis may have been stopped 
through a positive MEWS screen in the ED and appropriate intervention leading to the result of a 
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false positive case per this study. If the false positive cases, which possessed an infectious 
diagnosis, were included in the calculations to determine sensitivity and specificity, the results 
would be extremely different. By considering the 27 false positive cases that had an infectious 
diagnosis as true positive cases, the number of true positive cases would be 80 out of 100. Thus, 
the sensitivity of the MEWS would be 93.02 percent at identifying early physiological signs of 
infection. Using the same numbers for infection, the specificity would be 83.18 percent. 
Interpretation of these calculations shows that the MEWS is an extremely accurate screening tool 
at identifying signs of infection. When all positive cases with a discharge diagnosis of infection 
are used as true positives, the sensitivity and specificity drastically increase showing the MEWS 
is a useful screening tool for identifying infection in the ED.  
 Based on evidence from the study, the MEWS screening tool appears to be effective at 
improving health outcomes of septic patients in the ED through earlier identification. A positive 
MEWS screen with clinical suspicion for infection by ED RNs improves health outcomes for 
septic patients in several ways. With a positive MEWS screen and clinical suspicion for 
infection, the ED RN acts to expedite the throughput of care for the patient. The ED RN 
accelerates the patient’s care by alerting the Charge Nurse and ED Physician of the potentially 
septic patient, thereby expediting their care to a treatment room in the ED. By making the 
provider aware of the positive MEWS screen accompanied with the RNs suspicion for infection, 
the ED Physician rapidly evaluates the patient to determine if a further investigation for sepsis is 
warranted using laboratory data. Through prompt evaluation and implementation of laboratory 
tests as suggested by a positive MEWS, the time to a confirmed diagnosis of sepsis is drastically 
decreased resulting in rapid and timely initiation of lifesaving treatment. Therefore, it can be said 
that a positive MEWS with clinical suspicion for infection directly leads to an improvement in 
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septic patients’ health outcomes and reduces sepsis related mortality by promoting early 
intervention through use of a standing evidence based sepsis treatment bundle such as the one 
used at High Point Regional UNC Health Care [APPENDIX 4]. On the other hand, a negative 
MEWS screen helps clinicians rule out the presence of sepsis minimizing unwarranted laboratory 
tests to rule out sepsis.  
 Part two of the study evaluated the burden placed on ED RNs who utilized the MEWS 
screening tool in the Wellsoft EMR. As mentioned prior, the MEWS screening tool was 
manually entered into the EMR by CNAs or RNs on initial triage and every two hours. Through 
electronic anonymous survey responses, their perceptions were found to be positive regarding 
the understanding of the MEWS screening tool. All 47 respondents agreed with identifying a 
septic patient using the screening tool and all but one reported that it improved their awareness of 
sepsis and improved their practice as an RN. Specifically dealing with the screens utilization, 
consensus was mixed on which ED patients should be screened and how often they should be 
screened. Despite mixed opinions on utilization of the screening tool, all ED RNs in the survey 
reported that they trusted the accuracy of the MEWS screening tool at identifying early 
physiological signs of sepsis. Therefore, it can be inferred that utilization of the MEWS 
screening tool improves ED RNs knowledge of early signs of sepsis resulting in quicker 
identification of sepsis by ED RNs refining their clinical practice skills and improving septic 
patients’ outcomes through their utilization and trust of the screen.  
 It is well known that the ED is a fast paced and high acuity department often being 
referred to as the front door of the hospital. Needless to say ED RNs carry the majority of the 
workload in the department and the risk of over burden is high. To ensure the MEWS screening 
tool is utilized appropriately and sustained in the ED, it should be minimally burdensome on the 
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nursing staff. Based on facility policy, it can be estimated that an ED RN would complete 
approximately eleven MEWS screens during a 12-hour shift. Therefore, the ED RNs and the 
facility must determine if the burden of utilizing the MEWS screening tool outweighs its 
benefits. At the time of this project, the MEWS screening procedures were not automated. Soon 
after completion of this study, the facility did transition to using a smart EMR called EPIC; this 
system automatically calculates a MEWS based on any new information entered into the EMR. 
Thus utilization of the EMR that can complete the MEWS screen automatically probably had a 
positive effect on sepsis screening, which likely led to a decrease in the burden of screening 
placed on ED RNs. At the facility, EPIC still utilizes the MEWS screening tool but also 
incorporates laboratory data into a continuous automatic screening process for all patients. With 
this smart EMR, ED RNs do not have to manually enter variables into the screen, however, when 
a positive screen is discovered by the EMR, the ED RN must document if there is suspicion for 
infection and initiate the sepsis treatment bundle with suspicion. A key understanding of the 
MEWS is still needed, even when vital signs and laboratory data are scored by EPIC.   
Clinical Implications:  
 Based on outcomes from completion of this DNP project, clinical implications can be 
made. Perhaps the greatest clinical implication from this project stems from simply increasing 
individuals knowledge and awareness of sepsis and the deadly impact the disease process can 
have if not identified promptly. Whether in the ED setting or a primary care office, sepsis is a 
medical emergency, which must be identified rapidly. Through this study, clinicians in all fields 
of medicine can utilize the MEWS as a standardized physiological screening tool. Clinicians can 
use a negative MEWS to help rule out a suspicion for sepsis while a positive MEWS should be 
used to facilitate a further sepsis evaluation with laboratory data. By utilizing the MEWS 
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screening tool to help identify sepsis, initiation of lifesaving evidence-based treatment bundles 
can reduce sepsis related mortality and improve septic patients health outcomes.  
Limitations:   
 Several potential limitations have been identified in this study. One major limitation was 
the transition from ICD-9 codes to ICD-10 diagnostic codes and relying on the new ICD-10 
codes for sepsis as being a “true” positive result. Obviously, if providers were not using these 
ICD-10 codes, a true positive result may have been labeled as a false positive.  
 Sample size was also a concern. Due to limited time for completion of the project and 
transition of the ED to a new EMR, the sample size was set at 200 cases. Also, the cases were 
collected during a period of time from January to May, which is known for a high patient census 
and more cases of respiratory illnesses and flu. Collecting data during the winter season could 
impact patients presenting to the ED with seasonal infections altering results of the study, again 
creating false positive MEWS. Another limitation was the accuracy of documentation in the ED 
EMR. During the retrospective chart review, when there was a positive MEWS screen but no ED 
RN documentation of suspicion for infection, the chart was excluded from the study. Charts that 
had a positive MEWS screen and the ED RN documentation reflected no suspicion for infection; 
the chart was excluded from the study. Another limitation identified was the potential lack of 
knowledge by ED RNs in determining if a patient was presenting with clinical signs and 
symptoms of infection. If the ED RN was unknowing of potential signs and symptoms of sepsis, 
they hypothetically could have missed identifying a suspicion for infection altering results of the 
MEWS screening tool. Accuracy of the vital signs is also a limitation to the study. Despite 
proper staff education on obtaining vital signs, accuracy can be questioned as patients coming 
into triage may have drank something warm prior to having their temperature checked resulting 
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in an inaccurate reading. The same limitation can be made with the recording of respiratory rate 
as often times, patients are anxious when coming to the ED resulting in an elevated respiratory 
rate without an acute medical cause.  
 Limitations exist with determining if false positive cases were truly a missed diagnosis of 
sepsis or simply infection without sepsis. We were also not able to be determined if coding errors 
existed in diagnosing sepsis, resulting in a limitation in the accuracy of the study. Nor could we 
determine if prompt treatment in the ED stopped the progression of sepsis resulting in a false 
positive case. The same limitations can be applied to the false negative cases as well. We were 
unable to determine if those false negative cases were septic when they arrived in the ED or they 
become septic while in the hospital as a result of an extended stay or exposures to various 
pathogens or procedures. Therefore, perhaps the largest limitation dealing with false positive and 
false negative cases is the inability to determine if treatment altered the disease process or did 
treatment predispose the patient to developing sepsis.  
 Limitations dealing with the ED RN electronic survey also exist. The largest limitation 
deals with resource subjectivity because this project was completed on the unit I work. Survey 
participants may have felt pressured into taking the survey as the researcher was employed at this 
facility. Vice versa, ED RNs may have not participated in the survey due to the researcher 
working in the unit. The number of participants in the survey is also a limitation as only 43 of 
125 ED RNs participated. 
Future Work:   
 Further work is needed to test the accuracy of the MEWS screening tool at identify early 
physiological signs of sepsis on a larger sample size over a longer period of time. This could give 
more precise results. The MEWS screening tools accuracy should be compared and contrasted 
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before and after implementation of EPIC in the ED at High Point Regional UNC Health Care to 
determine if variances exist in utilization of a manual entry EMR versus an EMR that completes 
the screen automatically. A follow up survey assessing ED RNs perceptions on utilization of the 
MEWS screening tool-using EPIC should be completed to determine the impact an automated 
MEWS calculated score by EPIC has on staff burden.  
 Future research should be conducted to determine if all adult patients need screening or if 
risk factors exist warranting certain patients to be screened. Also evidence based data is needed 
to show how often adult patients should be screened in the ED. With a large percent of false 
positive MEWS screens identified in this study, further research should be done to determine 
physician knowledge pertaining to making a diagnosis of sepsis and the accuracy of coding for 
severe sepsis and septic shock based on ICD-10 diagnostic codes in conjunction with CMS 
criteria.   
 A similar study could also be done utilizing ED diagnosis and admission diagnosis 
instead of inpatient discharge diagnosis. By using ED and admission diagnosis, the results may 
be more accurate as these diagnoses are made generally on the same day as the patient presented 
to the ED and received emergent treatment in the ED. By using inpatient discharge diagnosis, the 
patient may have been treated in the ED, resulting in improvement if the sepsis disease process 
resulting in a discharge diagnosis of infection but not sepsis when the same patients ED and 
admission diagnosis was sepsis. Therefore, by examining the ED and admission diagnosis, 
results may be more supportive of the MEWS as a screening tool for sepsis in the ED.  
Sustainability:  
 This quality improvement project is being continued at High Point Regional UNC Health 
Care. The results from this study have been presented to the ED managers and the QOED. The 
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results from this study have not been shared with ED staff but will be in the future. The sepsis 
team at High Point Regional UNC Health is currently evaluating the utilization of sepsis 
screening and implementation of treatment bundles using the new EMR called EPIC. The 
hospital recently in 2016 began a small-scale trial utilizing the MEWS screening tool on an 
inpatient unit in hopes if identify patients who become septic after admission to the inpatient 
area.  
Conclusion:  
 In conclusion, the MEWS can be a recommended tool used for screening adult patients 
presenting to the ED in an attempt to identify early physiological signs of sepsis. Clinicians can 
feel confident in utilizing a negative MEWS screen to rule out a suspicion for sepsis. However, a 
positive MEWS should be used to expedite throughput for patients with potential sepsis, leading 
to faster evaluation using laboratory data, decreasing time to a confirmed diagnosis of sepsis, and 
facilitating timely implementation of lifesaving treatment, resulting in improved patient 
outcomes. Despite being burdensome, the MEWS has been shown to be a cost effective and a 
rapid tool for use in the ED to screen for physiological signs of sepsis with a high sensitivity. As 
the variables used in the MEWS screening tool are readily available, it can be used with or 
without an EHR resulting in an easily implemented and sustainable screening tool to identify 
early physiological signs of sepsis.  
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APPENDIX 1: SEPSIS RELATED TERMS AND DEFINITIONS
(Dellinger, 2012; Iskander et al., 2013; Singer et al, 2016) 
 
Term  Definition Clinical Consideration  
Systemic 
Inflammatory 
Response Syndrome 
(SIRS) 
Clinical systemic 
response to 
inflammation  
Common Adult Signs and Symptoms: 
- Hyperthermia (Temperature > 101.0F 
[38.3C]) 
- Hypothermia (Temperature < 96.8F             
[36C]) 
- Tachycardia (HR > 90 BPM) 
- Tachypnea (RR > 20 breathes per min) 
- Leukocytosis (WBC Count > 12,000 
nm3/L) 
- Leukopenia (WBC Count < 4,000 nm3/L) 
- Altered mental status 
 
 
Sepsis  Body’s response 
to infection  
At least two SIRS criteria plus a confirmed 
or suspected infection  
Severe Sepsis  Sepsis-induced 
tissue hypo-
perfusion of 
organ dysfunction 
presumably 
caused by 
infection   
Organ Dysfunction:  
- Sepsis-induced hypotension  
- Lactate level above upper limit of normal 
- Urine output <0.5 mL/Kg/hr for more than 
2 hours despite adequate fluid resuscitation  
- Acute lung injury with PaO2/FiO2 < 250 
mm Hg without pneumonia as infection 
source  
- Acute lung injury with PaO2/FiO2 < 250 
mm Hg with pneumonia as infection source 
- Creatinine level > 2mg/dL 
- Bilirubin >2 mg/dL 
-Platelet count < 100,000/mL  
- Coagulopathy (INR) >1.5   
Septic Shock  Severe sepsis 
with refractory 
hypotension  
Hypotension unresponsive to fluid 
resuscitation, requiring vasopressors to 
maintain mean arterial pressure >= 65 mm 
Hg  
Septic Shock as 
defined by the 
Centers for 
Medicare and 
Medicaid Services  
Severe sepsis and 
tissue hypo-
perfusion 
persisting after 
crystalloid fluid 
administration  
Hypotension as shown by systolic pressure 
<90 mm Hg, mean arterial pressure < 65 
mm Hg, decrease in systolic pressure by > 
40 points, or lactate level >= 4 mmo/L 
* Based on vital signs for adults  
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APPENDIX 2: CLINICAL MANIFESTATIONS OF SYSTEMIC INFLAMMATORY 
RESPONSE SYNDROM (SIRS)  
(Burdette, Parilo, Kaplan & Bailey, 2010).
1. Temperature greater than 101.0F and less than 96.8F (<36 & >38 C) 
2. Tachycardia (adult heart rate greater than 90) 
3. Tachypnea (adult respiratory rate greater than 20) or PaCO2 <32mm Hg 
4. White blood cell count greater than 12,000/mcl or less than 4,000mcl 
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APPENDIX 3: PHYSIOLOGIAL SIGNS OF SEPSIS IN ADULTS EIGHTEEN YEARS OR 
OLDER 
 
1. Temperature greater than 101.0F and less than 96.8F (<36 & >38 C) 
2. Tachycardia (heart rate greater than 90) 
3. Tachypnea (respiratory rate greater than 20) or PaCO2 <32mm Hg 
4. White blood cell count greater than 12,000/mcl or less than 4,000mcl 
5. Systolic blood pressure (SBP) <90 mmHg 
6. Changes in mental status 
7. Decreased urine output 
8. Increased lactate level ≥4 mM 
(Iskander et al., 2013; Singer et al, 2016) 
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APPENDIX 4: RN FEVER/MEWS PROTOCOL  
 
Insert two Peripheral Intravenous (IV) Saline Locks 
Apply Continuous Cardiac Monitor with Pulse Oxygen Saturation Monitoring 
Administer Tylenol 650mg, PO x 1 for fever > 100.4 F 
Administer 1,000ml Intravenous Fluid Bolus of 0.9% Normal Saline 
Obtain Complete Blood Count (CBC) 
Obtain Complete Metabolic Panel (CMP) 
Obtain Venous Lactate Level (Venous Blood Gas or Arterial Blood Gas) 
Obtain Blood Cultures From Two Separate Peripheral Sites 
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APPENDIX 5: THE MODIFIED EARLY WARNING SCORE (MEWS)  
 
{Gives an adult patient an overall MEWS score based on numerical values calculated for defined 
range set for each variable} 
MEWS Score 3 2 1 0 1 2 3 
Systolic Blood 
Pressure 
<70 71-80 81-100 101-199  >=200  
Heart Rate  <40 41-50 51-100 101-110 111-129 >129 
Respiratory 
Rate 
 <8  9-14 15-20 21-29 >=30 
Temperature  <35.0 C 35.1-36 C 36.1-38 
C 
38.1-38.5 
C 
>=38.6 C  
Urine Output 
last 12 hours 
   Yes=0 NO=1   
LOC/Alertness   New 
Agitation/ 
Confusion 
Alert Responds 
to verbal 
Responds 
to pain 
Unresponsive 
(Gardner-Thorpe, Love, Wrightson, Walsh, & Keeling, 2006).  
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APPENDIX 6: EDUCATIONAL PAMPHLET USED IN STARTING LINE UP (SLU)  
 
Code Sepsis 
Saving lives with earlier detection and treatment! 
Step 1:  Patient arrives via triage or EMS. 
 
Step 2:  Vitals are obtained and the MEWS Screen is done immediately! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nurse_Note:	Assessment:	
MEWS_SCREEN	
If	the	NA	completes	the	MEWS_SCREEN	and	the	total	is	4	or	greater,	notify	the	charge	nurse	(as	well	as	the	triage	nurse	if	the	patient	is	in	the	lobby)	
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Step 3:  If the MEWS_SCORE is 4 or greater, answer “Do you suspect infection?” 
 
 
 
 
 
 
 
 
 
 
 
Step 5: If you suspect infection, notify the Charge Nurse 
 
Once you call the charge RN… 
He/she will assign a room or make arrangements for placement in a room… 
The charge nurse will alert the Unit Secretary for a “Code Sepsis”… 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Do	you	suspect	infection?	Think	about	their	signs/symptoms…		-FEVER	 					-TACHYCARDIA						-DECREASED	URINE	OUTPUT	-COUGH						-SHORTNESS	OF	BREATH	-RECENT	UTI							-PNEUMONIA	-	other	INFECTIOUS	diagnosis,		-NAUSEA						-VOMITING							-DIARRHEA						-ABDOMINAL	PAIN	
,	m,		nn			mkjbjbjk
M,mm,mm,nm,n	
	M,nnn	
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APPENDIX 7: HOSPITAL INPATIENT QUALITY REPORTING PROGRAM MEASURES 
INTERNATIONAL CLASSIFICATION OF DIEASE, 10TH EDITION, CLINICAL 
MODIFICATION SYSTEM (ICD-10-CM) DRAFT CODE SETS  
 
Table 4.01: Severe Sepsis and Septic Shock (SEP) 
ICD-10-CM Code Code Description 
A021 -Salmonella sepsis 
A227 -Anthrax sepsis 
A267 -Erysipelothrix sepsis 
A327 -Listerial sepsis 
A400 -Sepsis due to streptococcus, group A 
A401 -Sepsis due to streptococcus, group B 
A403 -Sepsis due to Streptococcus pneumoniae 
A408 -Other streptococcal sepsis 
A409 -Streptococcal sepsis, unspecified 
A4101 -Sepsis due to Methicillin susceptible Staphylococcus aureus 
A4102 -Sepsis due to Methicillin resistant Staphylococcus aureus 
A411 -Sepsis due to other specified staphylococcus 
A412 -Sepsis due to unspecified staphylococcus 
A413 -Sepsis due to Hemophilus influenzae 
A414 -Sepsis due to anaerobes 
A4150 -Gram-negative sepsis, unspecified 
A4151 -Sepsis due to Escherichia coli [E. coli] 
A4152 -Sepsis due to Pseudomonas 
A4153 -Sepsis due to Serratia 
A4159 -Other Gram-negative sepsis 
A4181 -Sepsis due to Enterococcus 
A4189 -Other specified sepsis 
A419 -Sepsis, unspecified organism 
A427 -Actinomycotic sepsis 
A5486 -Gonococcal sepsis 
B377 -Candidal sepsis 
R6520 -Severe sepsis without septic shock 
R6521 -Severe sepsis with septic shock 
 
Specifications Manual for National Hospital Inpatient Quality Measures 
Discharges 10-01-15 (4Q15) through 06-30-16 (2Q16) Appendix A-3 
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APPENDIX 8: SEPSIS MEWS SCREENING CHART REVIEW TEMPLATE  
 
MEWS Score 3 2 1 0 1 2 3 
Systolic Blood 
Pressure 
<70 71-80 81-100 101-199  >=200  
Heart Rate  <40 41-50 51-100 101-110 111-129 >129 
Respiratory Rate  <8  9-14 15-20 21-29 >=30 
Temperature  <35.0 C 35.1-36 C 36.1-38 C 38.1-38.5 C >=38.6 C  
Urine Output last 
12 hours 
   Yes=0 NO=1   
LOC/Alertness   New 
Agitation/ 
Confusion 
Alert Responds 
to verbal 
Responds 
to pain 
Unresponsive 
MEWS Total: 
2 x 2 Table:  
(a)- True Positive Cases (b)- False Positive Cases (c)- False Negative Cases (d)- True Negative 
Cases  
  
 
 
Sepsis MEWS Screening Chart Review  
Coded Chart Number:  Age:  
Chart reviewed by:  Sex:  
Chief Complaint: PMH:  Comments:  
MEWS Score 
 (> or = 4) on initial 
positive screen: 
Number: Did the RN suspect 
infection? 
 
 
 
ED Diagnosis: ICD-10:  Admission DX: ICD-10: 
Inpatient Discharge 
Diagnosis:  
DX:  ICD 10:   
ESI Triage 
Level  
Level 1 Level 2 Level 3 Level 4  Level 5  
Date seen in the ED:                     Date of inpatient DSCH: 
Date of chart review:  
(a) (b) 
(c) (d) 
Positive		
Negative		
Total:		
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APPENDIX 9: ED RN SURVEY E-MAIL AND QUESTIONS 
 
 
To all High Point Regional UNC Health Care RNs:  
 
Many of you may know me, my name is Cameron Phillips.  I am a RN in the Emergency 
Department at High Point Regional.  I am currently working on my DNP project at UNC-Chapel 
Hill and as part of my degree I am working on completing my Doctoral Project which is titled 
Evaluation of the Modified Early Warning Score (MEWS) Screening Tool for Physiological 
Signs of Sepsis. The project focuses on utilization of the MEWS screening tool we used with the 
Wellsoft EMR prior to EPIC. I would like your help to find out how satisfied RNs were with the 
MEWS screening tool. I am asking all RNs that have worked in the ED since at least January 
2016 and have used the MEWS screening tool in the Wellsoft EMR to take this anonymous, 
voluntary survey that was submitted and approved by the UNC IRB. The voluntary survey 
should only take approximately 3-4 minutes. Your responses will be confidential and all 
individual responses to questions will be group for ranges (strongly agree to strongly disagree) 
along with themes for fill in answer. No identifying information will be collected during the 
survey.  
 
 I truly appreciate your willingness to take this survey and help with my DNP implementation 
research. 
 
Please follow the link below to the 17-question survey:  
 
https://unc.az1.qualtrics.com/SE/?SID=SV_7QiA4cu7kNEjXBX 
 
Thank you for your time,  
 
Sincerely, Cameron Phillips, RN, UNC-Chapel Hill DNP Student 
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Qualtrics Survey Sent to ED RNs  
 
1. What is your current job status? [Full time employee or part-time employee such as PRN, per 
diem or traveller] 
2. How many years of nursing experience do you have? (Ranges in 5 year increments) 
3. How many years of emergency nursing experience do you have? (Ranges in 5 year 
 increments)   
              
Strongly agree/ Some what agree/ Neither agree nor disagree/ Somewhat disagree/ Strongly 
disagree 
 
4. I know the purpose of completing the MEWS screening tool.  
5. I have identified a septic patient through a positive MEWS screen. 
6. Utilization of the MEWS screening tool has improved my awareness of early physiological 
 signs of sepsis. 
7. Utilization of the MEWS screening tool has improved my practice as a Registered Nurse.  
8. Completing the MEWS screening tool improves the overall care provided to patients.  
              
Strongly agree/ Some what agree/ Neither agree nor disagree/ Somewhat disagree/ Strongly 
disagree 
 
9. Completing the MEWS screen on all adult patients eighteen years or older NO MATTER 
 their chief complaint is necessary.  
10. Completing the MEWS screen on initial triage for all adult patients over the age of 18 is 
 necessary. 
11.  Completing the MEWS screen every two hours on all adult patients in the ED over the age 
 18 is necessary.  
12. I trust the accuracy of the vital signs used to complete the MEWS screen.  
13. I trust that a certified nursing assistant (CNA) will communicate a positive MEWS Screen. 
14. I trust the accuracy of the MEWS screening tool at identifying septic patients.  
              
Strongly agree/ Some what agree/ Neither agree nor disagree/ Somewhat disagree/ Strongly 
disagree 
 
15. The MEWS screen should only be completed one time when the patient is initially triaged.  
16. The MEWS screen should only be preformed on patients who have an Emergency Severity 
 Index (ESI) or triage score of 1, 2 or 3.   
              
 
17. What are your thoughts/opinions regarding the current MEWS screening process and the 
 MEWS screening tool? Please share your opinion or recommendations. No identifying 
 information will be collected from this survey and results will be grouped as themes not 
 allowing for identification of responses. 
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APPENDIX 10: NON-INFECTIOUS FALSE POSITIVE DIAGNOSES 
 
Discharge Diagnosis Number  
Congestive Health Failure  6 
Chronic Obstructive Pulmonary Disease  3 
Atrial Fibrillation 1 
Sick Sinus Syndrome  1 
Pneumonitis 1 
Hepatitis  2 
Alcohol Dependence  1 
Incarcerated Hernia  1 
Diverticulosis  1 
Drug Induced Fever  1 
Epilepsy  1 
TOTAL  19 
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APPENDIX 11: IRB DETERMINATION 
To: Cameron Phillips 
School of Nursing 
From: Office of Human Research Ethics 
Date: 5/03/2016  
RE: Determination that Research or Research-Like Activity does not require IRB Approval 
Study #: 16-0968 
 
Study Title: Evaluation of the Modified Early Warning Score (MEWS) Screening Tool for 
Physiological Signs of Sepsis and the Burden on Emergency Department Registered Nurses 
 
This submission was reviewed by the Office of Human Research Ethics, which has determined 
that this submission does not constitute human subjects research as defined under federal 
regulations [45 CFR 46.102 (d or f) and 21 CFR 56.102(c)(e)(l)] and does not require IRB 
approval.  
 
Study Description:  
Purpose: This DNP Project is an evaluation of a recently implemented quality improvement 
project  using the sepsis screening tool called the Modified Early Warning Score (MEWS). 
Part  one of the project will utilize multiple Plan Do Study Act (PDSA) cycles and a 
retrospective chart review to evaluate the accuracy of the screening tool at 
identifying physiological signs of sepsis. Part two will consist of a voluntary anonymous 
Registered Nurse (RN) electronic survey to evaluate the screening tools burden on RN staff.    
 
Participants: Part one participants include adult patients age eighteen years or older who are seen 
in the Emergency Department at High Point Regional UNC Health Care. Part two participants 
include RNs in the Emergency Department at the same facility.  
 
Procedures (methods): A retrospective chart review and an anonymous, voluntary electronic 
survey will be done for data collected.  
 
Please be aware that approval may still be required from other relevant authorities or 
"gatekeepers" (e.g., school principals, facility directors, custodians of records), even though IRB 
approval is not required. 
 
If your study protocol changes in such a way that this determination will no longer apply, you 
should contact the above IRB before making the changes. 
 
CC: 
Jean Davison, School of Nursing 
Brian Seely, UNC Hospitals - HighPoint 
Debbie Travers, School of Nursing 
Lisa Miller , School of Nursing Deans OfficeIRB Informational Message - please do not use 
email REPLY to this address 
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